Air  Conditioning 

Heating  AND 

Ventilating 


I 

■‘W  — 


GRINNELL  PFFERS  YOU 


the  largest  line,  widest  distribution,  finest  service  in 

PIPE  HANGERS  AND  SUPPORTS,  ANYWHERE! 


Grinnell  is  America’s  No.  1  supplier  of  pipe  hangers  and 
supports.  There  is  no  other  company,  anywhere,  which 
provides  as  thorough  and  complete  distribution  service; 
makes  as  complete  a  line;  or  can  cooperate  as  fully  with 
you  on  all  your  piping  assignments.. 

Through  Grinnell’s  coast-to-coast  system  of  strategically 
located  warehouses  and  jobbers,  for  example,  you  can 
purchase  Grinnell  Hangers  out  of  stock,  anywhere. 
Moreover,  Grinnell,  alone,  of  all  manufacturers,  main¬ 
tains  a  staff  of  trained  personnel  that  is  ready  to  work 
with  you  "on  the  job”,  anywhere,  in  solving  any  problem 


connected  with  erection  of  pipe  hangers  and  supports. 
Profit  by  Grinnell’s  nationwide  service,  large-capacity 
manufacturing  facilities,  and  practical  knowledge 
gained  during  more  than  100  years  of  service  in  the 
piping  field.  Next  time,  specify  Grinnell  Pipe  Hangers. 

GRINNELL 

AMERICA'S  §\  SUPPLIER  OF 

PIPE  HANGERS  AND  SUPPORTS 


Grinnell  Company,  Inc.,  Providence,  Rhode  Island 


Coost-to-Coost  Network  of  Branch  Warehouses  and  Distributors 


pipe  and  tube  fittings  •  welding  fittings  •  engineered  pipe  hangers  and  supports  •  Thermolier  unit  heaters  •  valves 
Grinnell-Saunders  diaphragm  valves  *  pipe  *  prefabricated  piping  *  plumbing  ond  hearing  specialties  *  water  works  supplies 
industrial  supplies  *  Grinnell  automatic  sprinkler  fire  protection  systems  *  Amco  air  conditioning  systems 


key  to  your  corrosive 
fume  removal  problem^ 

Bifurcator  is  the  divided-housing  fan  backed 
by  30  years  experience  in  design  and  application. 

Ideal  for  corrosive,  high  temperature  and 
hazardous  fume  removal  from: 


FOUNDRIES  — 

SHAKE-OUT  AREAS 
FURNACES 
GLASS  PLANTS 
LITHOGRAPHIC  OVENS 
LUMBER  DRYING  KILNS 
METALLURGICAL  PLANTS 
METAL  PICKLING  VATS 
PAPER  MILLS 
SLASHERS 
STRIPPING  TANKS 
TEXTILE  MILLS 


CERAMIC  KILNS 
CERAMIC  PLANT 
INSTALLATIONS 
CHEMICAL  PLANT 
INSTALLATIONS 
CHEMICAL  LABORATORY 
HOODS 

CORE  BAKING  OVENS 
DRYING  OVENS 
DYE  HOUSES 
ELECTROPLATING  TANKS 
FOOD  PROCESSING  OVENS 
FOUNDRIES  — 
t  POURING  AREAS 


Mail  coupon  today  for  free  Catalog  DB-37-55, 


DeBOTHEZAT  FANS  DIVISION,  Dept.  HV-556 
Americon  Machine  and  Metals,  Inc. 

East  Moline,  Illinois 

□  Send  Bulletin  DB-37-55  containing  complete  data  on 
the  Bifurcator  for  exhausting  fumes. 

□  Have  a  DeBothezat  representative  call. 


Ve  Bo+hezat 


74mertcan  .Machine  and  Metals.  Inc, 

EAST  MOLINE.  ILLINOIS 
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Ike/ cM rum Tl itT  Liltfe Glftitt unit keotm 


One  heating  element  op>orates  on  steam  or  hot 
water  in  both  vertical  and  horizontal  applica¬ 
tions.  Wrap-around  rectangular  construction 
increases  heat  transfer  area.  Opposing  headers 
mean  shorter  tubes  and  condensate  travel,  as¬ 
suring  more  even  heating  on  steam  systems. 
Closer-to-ceiling  mounting  p>ermitted  by  side- 
located  piping  connections.  Motor  on  all 
models  is  removable  through  botton  fan  outlet, 
eliminating  the  need  for  access  space  above  the 
unit.  Maximum  headroom  is  assort'd. 

Wide  variety  of  outlets  (Adjustable  Vane,  Cone 
Deflector,  Anemostats  and  Horizontal-  or  Ver- 
tical-Louvred )  simplifies  selection  of  the  dis¬ 
charge  patterns  and  mounting  heights  best 
suited  to  the  job  requirements. 

Other  Nesbitt  Unit  Heaters 


Larger  capacity  range  (34,0(X)  to  684,000  Btu 
per  hour)  and  smaller  physical  size  permit  the 
economical  use  of  these  “propeller  fan  unit 
heaters  with  blower  fan  performance”  in  all 
types  of  industrial  and  commercial  buildings. 

lUHA  Rated  for  Sound  and  Capacity.  All  34 
models  are  sound  rated  according  to  today’s 
most  reliable  basis  for  judging  sound  emi.ssion. 
You  may  now  select  Little  Giants  .sound  coded 

for  the  environment  they  serve.  - 

Little  Giant  Unit  Heaters  are 
tested  and  rated  in  accordance 
with  the  Standard  Test  Codes 
adopted  jointly  by  the  Industrial 
Unit  Heater  A.s.sociation  and  the 
American  Society  of  Heating  and 
Air  Conditioning  Engineers. 

Send  today  for  Nesbitt  Publication  402. 


GIANT  UNIT 

Pub.  404 


PROPELLER  FAN 

Pub.  401 


GAS-FIRED 
Pub.  280 


SERIES  C 

Pub.  403 


Nesbitt  Unit  Heaters  are  made  and  sold  by 
John  J.  Nesbitt,  Inc.,  Philadelphia  36,  Pa. 
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NEW  JERSEY  STATE  HOSPITAL 


Each  of  the  25,000  lb  per  hr  FMs  is  capable  of 
supplying  the  average  steam  needs  of  the  hospital. 
The  boilers  burn  Bunker  "C”  oil  to  generate  steam  at 
1 25  psi  which  is  reduced  to  tower  pressures  for 
various  hospital  uses.  The  FM  units  are  fully  automatic 
and  require  minimum  supervision  and  maintenance. 


Three  B&W  Integral-Furnace  Boilers  are  used  to  as¬ 
sure  the  reliable  steam  source  required  by  this  huge  new 
medical  center  at  Ancora,  N.  J.  The  FMs  supply  steam 
through  a  6-mile,  high-pressure  steam  main  to  a  co¬ 
ordinated  system  of  fresh-air  conditioning,  heating,  and 
ventilating,  that  provides  the  ideal  environmental  con¬ 
ditions  considered  essential  to  the  recovery  of  patients. 
In  addition,  FM  steam  supplies  the  large  laundry,  kitchen, 
bakery,  and  sterilizing  requirements  throughout  the  in¬ 
stitution’s  22  major  buildings.  Sulhcient  steam  capacity 
was  engineered  into  the  hospital  plans  by  Charles  Simkin 
&  Sons,  Inc.,  Engineering  Contractors,  to  provide  for 
possible  future  expansion. 

Ancora  is  the  latest  hospital  to  "go  FM,”  joining  a 
long  and  fast-growing  list  of  institutional,  commerical, 
industrial,  and  residential  users  who  insist  upon  the  most 
dependable,  efficient,  and  economical  supply  of  steam. 
Available  in  standard  sizes  up  to  40,000  lb  of  steam  per 
hr  and  pressures  to  235  psi,  the  B&W  FM  Boiler  is  also 
in  service  with  moderate  superheat  and  for  higher  operat¬ 
ing  pressures.  For  complete  details  write  The  Babcock 
&  Wilcox  Co.,  Boiler  Division,  I6l  East  42nd  Street, 
New  York  17,  N.  Y. 


AIR 

CONDITIONING 


•  Saves  Erection  Time  and  Cost 

•  Meets  Wide  Range  of  Service 

•  Handles  Quick  Load  Changes 

•  Fast  Steaming 

•  Low  Maintenance 

•  Easy  Accessibility 

•  Suitable  for  Outdoor  Service 

•  Burns  Oil  and/or  Gas 

•  Saves  Fuel 

•  Saves  Space 

•  Safe,  Automatic  Operation 


HOT  WATER 


STERILIZERS 


KITCHENS 


BOILER 

DIVISION 


LAUNDRY 
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HIGH  SPOTS 


•  Several  records  were  set  by  oonstruetion  contract  awards  in  March,  according 
to  Dodge  reports.  The  total  was  the  highest  March  and  second  highest  month  in  history. 
Residential  awards  were  up  12%  and  non-residential  up  16^  over  March  of  last  year, 
and  the  first  quarter  of  1956  set  all-time  recorils  in  all  categories.  See  News  depart¬ 
ment,  page  148. 


•  Borg-Warner  and  York  Corp.  may  merge  in  a  plan  to  exchange  stock  and 
diversify  interests.  York  shareholders  will  vote  on  reorganization  in  June.  See  News 
department,  page  148. 

•  A  new  Frigidaire  research  facility  (42,000  sq  ft)  in  Dayton.  Ohio,  will  have  a 
solar  research  section  to  study  sun-operated  air  conditioning  for  the  home  as  well 
as  an  environmental  section  for  reproducing  weather  conditions. 


•  Shipments  of  baseboard  radiation  in  1955  were  up  37.3%  over  the  year  pre¬ 
vious,  according  to  IBR,  who  also  reported  gains  of  13.7%  for  cast  iron  boilers  and 
30.4%  for  industrial-type  finned  tube  radiation.  The  number  of  firms  producing 
equipment  for  summer  cooling  compatible  with  hot  water  heating  nearly 
tripled  in  1955. 


•  The  gas  utility  industry  added  1.4  million  new  gas  househeating  installations  during 
the  1955-56  heating  season.  Total  at  the  end  of  1955  was  15.4  gas  heated  homes.  See 
News  department,  page  152. 


•  Warner-Lambert  Cosmetics  Laboratory  at  Lititz,  Pa.,  will  have  300  psi  hot  water 
in  3,074  sq  ft  of  Burgess-Manning  radiant-acoustic  ceiling  to  heat  24.000  sq  ft  of 
floor  space.  High  pressure  water  is  available  from  adjacent  lab.  Cooling  feature  of  the 
ceiling  will  not  be  used  in  the  S5  million  building  project. 

•  Program  of  the  building  owners  and  managers  Annual  Southern  Conference  in 
Memphis  included  a  panel  of  experts  discussing  air  conditioning  equipment  for 
multi-story  buildings. 


•  About  half  the  boiler  equipment  in  all  U.  S.  buildings  is  more  than  15  years  old, 
according  to  an  Orr  and  Sembower  survey.  President  Frederick  H.  Klein  says  ob¬ 
solescence  of  boilers  is  one  of  the  biggest  drains  on  real  estate  income  because  of 
high  fuel  costs  and  big  maintenance  bills. 

•  Babcock  and  Wilcox  will  install  an  atomic  research  reactor  of  the  swimming 
pool  type  for  the  Atomic  Energy  Commission  of  Brazil.  Fuel  will  be  furnished  by  the 
U.  S.  Atomic  Energy  Commission  under  one  of  the  25  bi-lateral  agreements  with 
friendly  governments. 

•  A  Long  Island  developer  is  offering  120  split-level  homes  at  $18,500  without  air 
conditioning  or  $20,000  completely  air  conditioned. 

•  Appalachian  Coals  reports  that  coal  provided  75.1%  of  the  fuel  energy  used  by 
U.  S.  electric  utility  systems  in  the  three  months  ending  January  31,  1956,  as  against 
70.7%  in  the  same  three  months  a  year  earlier. 
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WASHINGTON  OVERTONES 


by  LORING  OVERMAN 

Taxes — their  collection,  evasion,  and  probable  future  direction — were  responsible 
for  many  of  Washington’s  mid-April  overtones. 

Taking  advantage  of  taxpayers’  painful  awareness  of  the  burden  of  filing  (and 
paying)  the  federal  income  tax.  various  tax-economy  groups  urged  voters  to  get 
together  and  do  something  about  it. 

•  Possibly  the  most  welcome  of  the  several  suggestions  came  from  Former  Commis¬ 
sioner  of  Internal  Revenue  T.  Coleman  Andrews.  After  three  years  as  top  tax  collector 
of  the  federal  government,  Mr.  Andrews  urged  abolition  of  the  in<lividual  income 
tax.  Since  retiring  as  Commissioner  of  Internal  Revenue  last  November,  Andrews  has 

been  conducting  a  campaign  against  the  individual  income  tax.  V 

Trouble  w'ith  most  discussions  of  taxes  is  that,  like  the  weather,  nobody  does  any¬ 
thing  about  it. 

•  National  As.sociation  of  Manufacturers  prt)poses  encouraging  voters  to  tell  Mem¬ 
bers  of  Congress  about  a  five-year  tax  reduction  plan  which  would  reduce  in¬ 
dividual  and  corporate  rates  without  reducing  federal  revenue. 

For  individuals,  the  plan  calls  for  five  successive  annual  retiuctions  of  16%  in 
the  progressive  element  of  each  tax  bracket  .  .  .  computing  each  reduction  on  the 
original  element  and  not  on  the  declining  balance.  This  would  bring  the  top  rate  down 
to  34.2%  at  the  end  of  five  years. 

For  corporations,  the  first  year  reduction  would  be  5% — followed  by  four  annual 
reductions  of  3%  each. 

NAM  points  out  that  the  country’s  economic  growth  would  offset  the  rale 
reductions,  leaving  the  Government  with  more  revenue  at  the  end  of  the  five-year 
period  than  it  had  at  the  beginning. 

•  US  Chamber  of  Commerce  goes  a  step  further.  While  approving  the  NAM  tax  reduc¬ 
tion  plan,  US  Chamber  urges  voters  to  insist  that  their  Members  of  Congress  imple¬ 
ment  Hoover  Commission  recommendations  ’’to  save  $5.5  billion  annually.” 

•  Ohio  Republican  Congressman  Clarence  Brown  points  out  that  Hoover  Commission 
recommendations  put  into  effect  by  executive  action  are  already  saving  half  a  billion 
dollars  yearly. 

•  Hoover  reports  contain  314  recommendations  which  would  save  approximately 
$33  for  every  person  in  the  United  States,  if  adopted,  so  proponents  say.  Bills  to 
actuate  130  of  them  have  been  introduced,  but  little  action  is  expected  during  this 
election  year — unless  voters  insist. 

•  Also  intent  upon  “doing  something  about  taxes”  is  the  Tax  Foundation.  Its  hand¬ 
book,  “Fiscal  Facts  for  56,”  points  out  that  economy  is  the  real  key  to  tax  re<luc- 
tion.  Obser\'es  the  handbook: 

•  The  progressive  element  in  the  income  tax  structure  accounts  for  only  $5.8  billion, 
or  19%  of  the  total  individual  income  tax  bill  of  $31  billion.  Even  if  rates  on  taxable 
income  in  excess  of  $10,000  were  raised  to  100%,  additional  revenue  would  amount 
to  less  than  $5  billion — not  enough  to  run  the  Government  one  month  at  present  spend¬ 
ing  rates. 

Meanwhile,  all  the  present  Congress  has  done  about  taxes  directly  is  to  extend 
corporate  income  taxes  at  present  52%  “Korean  wartime  emergency  rates”  for 
another  year,  and  to  renew  tax  levies  which  had  been  scheduled  to  expire  on  April  1. 

Meanwhile  (again  unless  voters  protest)  spending  proposals  for  1957  are  up  $1.6 
billion  to  $65.9  billion  for  fiscal  1957.  {Continued  on  page  8) 
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It’s  ffct  Onlyltieileat.. 

its  also  the  HUMIDITY  which 
causes  distress  and  discomfort 
to  people;  wreaks  havoc  on  timber 
paint,  steel  and  masonry. 


Can  summer  heat  intrusion  and  property 
damage  caused  by  moisture,  be  inexpensively 
minimized? 

Natural  coolness  on  summer  mornings,  or 
air-conditioning,  often  creates  lower  vapor  pres¬ 
sure  in  building  spaces,  because  colder  air  can 
hold  less  vapor  in  suspension  without  condens¬ 
ing  than  can  warmer  air.  When  the  air  outside 
is  warmer  and  more  densely  vapor-laden,  there 
is  an  inward  flow  of  vapor  to  the  inside;  because 
vapor  flows  from  areas  of  greater  density  to 
areas  of  less  vapor  density.  Much  of  this  vapor 
may  condense  inside  colder  building  spaces. 

Condensation  is  a  destroyer!  It  stimulates 
the  fungus  growth  in  wood  which  causes  dry 
rot.  It  fosters  insects;  promotes  peeling  paint, 
rusting  of  iron  and  steel,  crumbling  mortar  and 
masonry,  and  human  discomfort. 

THE  LAW  OF  VAPOR 

Heat  flow  outward  in  winter  ALSO  causes 
discomfort,  and  increases  fuel  bills.  But  in  addi¬ 
tion,  there  is  considerable  vapor  flow  outward. 
Because  warm  air  can  hold  more  vapor  in  sus¬ 
pension  than  can  cold  air,  and  because  there  are 
many  vapor-producing  sources  inside  buildings 
in  winter,  vapor  pressures  build  up  indoors. 
There  is  a  flow  of  vapor  into  the  building  spaces, 
because  the  cold  air  in  them  has  less  vapor  den¬ 
sity.  There  follows  condensation  in  these  cold 
building  spaces,  and  DAMAGE.  Moreover, with 
each  pound  of  such  vapor  flow  there  is  a 
LATENT  heat  loss  of  1060  Btu’s. 

152  lbs.  of  vapor  (condensing  into  76  quarts 
of  actual  water)  are  created  each  week  in  the 
average  home  of  4  people  by  breathing,  perspir¬ 
ing,  cooking,  laundering,  bathing,  mopping. 

In  addition,  96  lbs.  of  water  vapor  per 
DAY  may  be  given  off  by  1000  sq.  ft.  of  soil 
under  a  building,  particularly  in  crawl  spaces. 
If  this  vapor  is  permitted  to  migrate  into  the 
building,  it  can  condense  into  48  quarts  of  water 
and  cause  considerable  damage. 


SCIENTIFIC  BARRIER  TO  HEAT  AND  VAPOR 

To  interpose  a  summer-and-winter  barrier 
to  heat  and  vapor  flow,  the  use  of  scientific 
multiple  aluminum  is  suggested  for  ceiling  and 
wall  spaces,  and  also  for  ground  floor  spaces. 

Its  surfaces  have  a  heat  ray  reflectivity  of 
97  ''/c ;  absorptivity  and  emissivity  of  only  3  % . 

In  addition  to  reflecting  heat  by  Radiation, 
which  represents  50%  to  93%  of  all  heat  trans¬ 
ferred  through  building  spaces  depending  on  di¬ 
rection  of  heat-flow,  the  layers  of  aluminum  and 
fiber  retard  convection,  or  movement  of  warm 
air.  The  alternating  air  spaces  have  low  density, 
therefore  Conduction  through  them  is  slight. 
The  aluminum  sheets,  long  and  continuous,  are 
almost  impervious  to  water  vapor.  Infiltration 
under  the  flat,  stapled  flanges  is  slight. 

Condensation  on  or  within  this  type  of  in¬ 
sulation  is  minimized  by  scientific,  multiple 
layers  of  aluminum,  fiber  and  air  spaces. 

The  factors  which  control  moisture  con¬ 
densation  in  walls  and  means  of  preventing  it 
are  interestingly  discussed  in  an  informative 
brochure  published  by  the  National  Bureau  of 
Standards:  “Report  BMS63,  Moisture  Con¬ 
densation  in  Building  Walls.”  Get  a  copy  at  our 
expense;  just  fill  out  the  coupon. 

INfRA  INSULATIONS  CAN  BE  PURCHASED 
from  3(  to  I2(  per  sq.  ft.  depending  on  the  type. 

r““"  —  - - -1 

I  Infra  Insulation,  Inc.  | 

I  525  Bway.,  N.Y.C.,  Dept.  V-3  ■ 

I  Please  send  Bureau  of  Standards  Booklet  BMS  63  ■ 

I  I 

I  NAME _ ! 

I  I 

I  FIRM _ I 

.  ADDRESS _ I 
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WASHM6TON  OVERTONES  [Continued  from  page  6) 


•  Opponents  of  the  increases  concede  that  some  of  the  proposed  new  expeiuiitures  are 
unquestionably  necessary — such  as  for  military  public  worlcs  outlays  for  jiuided 
missile  sites,  air  attack  warning  system,  etc.  Many  others,  they  contend,  are  in  direct 
conflict  with  Hoover  Commission  recommendations. 

•  Holding  1957  expenditures  to  present  levels,  they  figure,  would  re«|uire  a  reduction 
of  only  2Y>V(  of  the  estimated  total. 

Best  news  on  the  tax  front  is  the  long  range  business  outlook.  Barring  our 
becoming  involved  in  a  war,  economists  see  nothing  pessimistic  on  the  business  horizcm. 

•  First  quarter  total  of  goods  and  services  produced  was  at  the  rate  of  SdW  billion 
annually — leaving  little  doubt  that  a  total  of  S4(K)  billion  for  the  )ear  will  be  attained 
with  ease.  Figuring  income  taxes  on  that  total — even  at  the  reduced  rates  proposed  by 
NAM — would  continue  Uncle  Sam’s  income  while  at  the  same  time  reducing  the  tax 
burden  of  his  nieces  and  nephews. 

Lest  the  current  upturn  in  business  activity  develop  into  a  boom.  Vt  asbington  lias 
again  tightened  up  on  bank  credit.  Federal  Reserve  Board  has  increased  ibe  discount 
rate — the  rate  jiaid  by  banks  when  they  borrow  from  the  Federal  Reserve  system 
to  discourage  hanks  from  seeking  additional  money  to  loan. 

Washington  is  not  unanimous  in  the  thought  that  credit  brakes  should  be  applied 
to  the  economy. 

•  Alabama’s  Albert  Rains,  chairman  of  the  Housing  Subcommittee  of  the  Hou.se 
Banking  Committee,  is  alarmed  at  the  slump  in  housing  starts.  “In  March,”  he  said, 
“they  rose  less  than  seasonally,  to  an  annual  rate  of  1,140,0(K)  units.” 

•  Housing  starts  would  have  to  step  up  to  a  pace  of  1.4  to  1.5  million  units  later  this 
year  in  order  to  reach  the  predicted  (by  FHA’s  Administrator  Colei  1.3  million  for 
1956. 

Meanwhile,  another  great  force,  the  tiny  atom,  is  making  its  overtones  felt  in 
W’ashington. 

•  On  the  one  hand,  industry  is  clamoring  for  access  permits  to  employ  the  atom  for 
peaceful  purposes;  the  Atomic  Energy  Commission  is  seeking  8295.5  million  for 
additional  facilities;  Navy  has  announced  that  its  next  supercarriers  will  l>e  nuclear* 
powered,  and  the  Air  Force  is  to  construct  a  nuclear  reactor  at  Dayton,  Ohio,  to  test 
materials  and  components  under  development  for  nuclear-powered  aircraft. 

•  At  the  other  extreme,  three  agencies  are  preparing  “Operation  Alert” — third  of  a 
series  of  annual  exercises  designed  to  test  the  civil  defenses  of  the  United  States. 
The  exercises  will  be  staged  July  20-26  by  the  Office  of  Defense  Mobilization,  Defense 
Department,  and  Federal  Civil  Defense  Administration. 

In  theory,  76  areas  of  continental  United  States,  its  possessions  and  territories,  will 
be  subject  to  a  nuclear  attack  in  a  five-hour  period.  Electrical  computers,  working 
with  tapes  prepared  far  in  advance  of  the  test,  will  estimate  the  number  of  casualties, 
extent  of  the  damage,  and  the  ability  of  the  nation  to  continue  defense  and  production 
for  survival. 

Air  conditioning,  heating  and  ventilating  folks  interested  in  copper,  aluminum 
and  nickel  will  welcome  recent  observations  by  Defense  Mobilization  Director  Arthur 
S.  Flemming. 

•  Mobilizer  Flemming  told  Congress  that  an  action  program  to  encourage  nickel 
production  in  Cuba  is  nearing  completion;  that  copper  production  should  increase 
about  30,000  to  35,000  tons  a  year  for  several  years  and  that  expansion  of  aluminum 
facilities  should  give  the  nation  an  annual  production  capacity  of  2,200,000  tons  very 
soon. 

Not  so  encouraging  is  the  prediction  that  steel  prices  will  rise  88  to  810  a  ton  this 
year,  reflecting  wage  increases. 

Crude  Oil  prices  may  also  rise  before  long.  Talk  is  of  an  increase  of  35  cents  a 
barrel — to  83.25  for  East  Texas  crude.  Petroleum  products  would  follow — gasoline  by 
a  cent  a  gallon;  fuel  oil  next  Fall  when  demand  rises. 
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8-year  old  WROUGHT  IRON  PIPE  SNOW  MELTING  SYSTEM 
still  performing  WINTER  MAGIC 


Giving  winter  snows  the  “hot  foot”  is  an 
old  story  for  The  Protane  Corporation, 
Erie,  Pa. 

Their  snow  melting  system  dates  back 
to  1947  when  a  network  of  wrought  iron 
pipe  grids,  12-feet  wide  and  51-feet 
long,  was  installed  under  the  sidewalk 
in  front  of  their  LP-Gas  service  building. 

How  efficiently  the  system  has  worked 
since  installation  is  shown  in  the  above 
photographs  which  were  taken  after  a 
four-inch  snowfall.  The  picture  at  the 
left  illustrates  the  melting  in  process. 
Here,  a  hot  water  and  antifreeze  solution, 
flowing  through  the  embedded  pipes,  is 
clearing  the  snow.  Note  that  there  is  no 
run-off  water.  The  snow  melts,  and 
quickly  evaporates.  In  the  picture  at  the 
right,  taken  40  minutes  later,  all  the 
snow  has  disappeared  and  the  sidewalk 
is  virtually  free  of  moisture. 

Starting  the  system  is  a  simple  matter. 
A  push  of  a  single  button  (see  insert 


photo  above)  activates  a  high  velocity 
pump  and  hot  water  is  circulated  through 
the  wrought  iron  pipe  system. 

The  Protane  CorF>oration  is  gratified 
with  the  efficiency  of  this  automatic 
“winter  magic.”  But  the  real  record,  as 
far  as  they’re  concerned,  is  the  trouble- 
free  operation.  “Eight  years  without 
maintenance,  and  the  system  is  still  go¬ 
ing  strong,”  is  their  report. 

There  are  good  reasons  for  the  de¬ 
pendable,  trouble-free  service  of  wrought 
iron  pipe  in  snow  melting  systems. 
You’ll  find  complete  information  on  why 
wrought  iron  lasts  long,  at  lower  cost  per 
year,  in  our  bulletin,  Byers  Wrought 
Iron  Pipe  for  Snow  Melting  Systems. 
Write  for  a  copy. 

A.  M.  Byers  Company,  Pittsburgh,  Pa. 
Established  1864.  Boston,  New  York,  Phila¬ 
delphia,  Washington,  Atlanta,  Chicago,  St. 
Louis,  Houston,  San  Francisco.  Inter¬ 
national  Division:  New  York,  N.  Y. 
Available  in  Canada  and  throughout  the  world. 


BEST  FOR  SNOW 
MELTING  BECAUSE... 

It  resists  corrosion  longer  ...  it  pro¬ 
vides  high  heat  transmission  ...  it 
expands  and  contracts  at  virtually 
the  same  rate  as  concrete  ...  it 
forms  and  welds  easily  on  the  job 
...  it  bends  true,  without  spring- 
back  ...  it  assures  sound  welds  and 
sharp,  full  depth  threads  ...  it 
withstands  installation  damage.  No 
doubt  about  it  .  .  .  the  advantages 
of  wrought  iron  pipe  for  snow  melt¬ 
ing  systems  start  with  installation  and 
continue  in  service. 


BYERS 


CORROSION  COSTS  YOU  MORE  THAN  WROUGHT  IRON 

WROUGHT  IRON 

TUBULAR  AND  HOT  ROLLED  PRODUCTS 

ELECTRIC  FURNACE  QUALITY  STEEL  PRODUCTS 
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•  The  Cleaver-Brooks  Co.,  Milwaukee.  Wis.,  announces 
the  appointment  of  Robert  E.  Sullivan  as  a  supervisor  of 
a  newly  formed  sales  department  handling  the  sale  of 
commercial  heating  boilers.  Mr.  Sullivan  has  been  asso¬ 
ciated  since  1952  with  the  Mt.  Hawley  Mfg.  Co.,  Peoria, 
Ill.,  as  vice  president  in  charge  of  sales.  Prior  to  that,  he 
spent  five  years  in  sales  promotion  with  the  heating  divi¬ 
sion  of  The  Crane  Co.  at  Boston  and  Chicago. 

•  George  C.  Rodgers  has  been  named  manager  of  the 
Engine  and  Compressor  Department  of  American  Air 
Filter  Co.,  Inc.,  succeeding  the  late  Charles  Sowerby  who 
died  last  year.  In  addition  to  his  new  duties.  Mr.  Rodgers 
will  continue  as  manager  of  Militarv  Products.  He  has 
been  with  the  Herman  Nelson  Division  of  the  company 
for  the  past  five  years.  Prior  to  being  named  manager  of 
Military  Products,  he  was  manager  of  Special  Products. 
For  five  years  prior  to  joining  the  company,  Mr.  Rodgers 
was  a  representative  for  the  Society  of  Automotive  En¬ 
gineers  at  the  Bureau  of  Standards  in  Washington.  During 
the  preceeding  fifteen  years  he  was  employed  by  the  Cur- 
tiss-Wright  Corporation  as  a  development  engineer  and  as 
manager  of  its  electronic  and  rocket  propulsion  division. 

•  Robert  C.  W  hite  has  been  named  chief  product  special¬ 
ist  for  Carrier  Corporation’s  Machinery  and  Systems 
Division,  it  was  announced  by  Charles  V.  Fenn,  vice  presi¬ 
dent.  He  will  make  his  office  at  the  company’s  Syracuse, 
N.  Y.,  executive  headquarters.  Prior  to  receiving  his  new 
appointment,  Mr.  White  was  senior  sales  engineer  in  the 
division’s  Chicago  district  office.  During  the  nearly  two 
decades  he  has  been  with  Carrier,  he  has  actively  partici¬ 
pated  in  selling  unitary  equipment  as  well  as  complete 
s\  stems  for  large  commercial  and  industrial  applications. 

•  At  a  meeting  of  the  board  of  directors  of  Carrier  Corp.. 
held  in  New  York  City,  Cloud  Wampler  was  elected  chair¬ 
man  of  the  board  and  in  that  capacity  will  continue  as  the 
chief  executive  officer.  William  Bynum,  executive  vice 
president  since  1951,  was  elected  president  to  succeed  Mr. 
Wampler  and  will  be  in  charge  of  operations. 

•  C.  Richard  Sword  has  been  appointed  manager  of  sales 
of  Aerovent  Fan  Co.,  Inc.,  Piqua,  Ohio,  replacing  James  F. 
Tilton,  who  resigned,  according  to  an  announcement  by 
Martin  W.  Bauer,  vice-president  and  general  manager. 
Mr.  Sword,  who  joined  the  company  in  1951,  has  served 
as  assistant  manager  of  sales  since  1952. 

•  The  Swartwout  Co.,  Cleveland,  Ohio,  has  announced 
the  sale  of  its  power  plant  equipment  division  to  Repub¬ 
lic  Flow  Meters  Co.,  Chicago,  111.  Amount  involved  in 
the  transaction  was  not  disclosed.  Republic  is  establish¬ 
ing  a  Swartwout  Division  to  carry  on  engineering,  manu¬ 
facture,  sales  and  service  of  Swartwout’s  line  of  steam 
specialties. 

•  Shareholders  of  Rheem  Mfg.  Co.  and  Richmond  Radia¬ 
tor  Co.  have  voted  to  merge.  The  merger,  which  became 
effective  upon  the  completion  of  procedural  requirements, 
called  for  the  exchange  of  four  shares  of  Richmond  com¬ 
mon  stock  for  one  of  Rheem.  Under  the  agreement  John  J. 
Hall,  president  of  Richmond,  will  become  a  vice  president 
of  Rheem  in  charge  of  a  separate  Richmond  division. 


•  Construction  has  been  started  on  a  new  air  conditioned 
manufacturing  plant  for  Kennard  Corp.,  St.  Louis,  Mo. 
The  new  plant  will  be  located  in  St.  Louis  County  and  will 
be  approximately  double  the  size  of  the  present  one.  The 
company's  entire  manufacturing  operation  will  be  moved 
into  the  new  plant.  The  exact  completion  date  is  not  set,  but 
full  production  is  expected  by  the  end  of  the  year. 

•  A.  William  Fraser  and  Clarence  S.  Wentworth  have 
been  appointed  commercial  vice  presidents  of  Worthing¬ 
ton  Corporation  by  the  board  of  directors,  Edwin  J. 
Schwanhausser,  president,  announced  recently.  Mr.  Fraser 
has  been  Midwest  regional  sales  manager  since  1951  and 
is  in  charge  of  the  district  sales  offices  at  Chicago,  Denver, 
Kansas  City,  St.  Louis,  and  Minneapolis.  His  headquar¬ 
ters  are  at  Chicago.  Mr.  Wentworth  is  sales  manager  of 
the  central  region,  with  headquarters  at  Cleveland,  and  is 
responsible  for  the  district  sales  offices  at  Buffalo.  Cin¬ 
cinnati.  Cleveland,  Detroit,  and  Pittsburgh. 

•  At  a  testimonial  dinner  tendered  to  Dr.  Edward  R. 
Weidlein  yesterday  by  the  Members  of  Mellon  Institute, 
at  the  Schenley  Park  Hotel,  Pittsburgh,  Pa.,  an  announce¬ 
ment  was  made  of  his  retirement.  Dr.  Weidlein  has  been 
actively  identified  with  the  Institute  for  over  forty  vears, 
serving  as  a  senior  fellow,  1912-1916,  and  then  as  an 
executive  staff  meml)er  from  1916  to  1951,  when  he  was 
made  president  of  the  scientific  research  organization.  He 
will  remain  on  the  Board  of  Trustees  of  the  Institute  in  an 
advisory  capacity  for  the  Institute’s  research  programs. 

•  Robert  B.  Taggart,  formerly  acting  manager  of  the 
Dudeo  Division  of  The  New  York  Air  Brake  Company, 
has  been  appointed  manager  of  manufacturing  at  the 
company’s  Aurora  Pump  Division.  Aurora.  111.  A  gradu¬ 
ate  industrial  engineer  from  Yale  University.  Mr.  Taggart 
joined  the  company  in  1953.  He  has  more  than  27  years 
of  ex})erience  in  manufacturing  gear  drives,  transmis¬ 
sions.  fluid  motors,  pumps,  and  pneumatic  contnds. 

•  The  election  of  Edward  11.  Petersen  as  treasurer  of 
Crane  Co.,  by  the  company’s  board  of  directors,  is  an¬ 
nounced  by  Frank  F.  Elliott,  president.  He  succeeds  11.  H. 
Bunchman,  who  is  on  leave  of  absence.  Petersen  joined 
Crane  as  a  member  of  the  comptroller’s  staff  in  1936  and 
in  1938  was  made  auditor  in  charge  of  general  account¬ 
ing  at  the  firm’s  general  offiices  in  Chicago.  He  became  an 
analyst  in  the  finance  division  in  19.50,  and  has  been 
assistant  treasurer  of  the  company  since  April,  1953.  He 
is  a  member  of  the  Illinois  State  Chamber  of  Commerce 
and  the  Illinois  Society  of  Certified  Public  Accountants. 

•  Hobart  C.  Ramsey,  chairman  of  Worthington  Corpora¬ 
tion,  and  Eldon  Macleod,  president  of  the  Mason-Neilan 
Regulator  Company,  Boston,  Mass.,  announced  an  agree¬ 
ment  for  the  transfer  of  the  net  assets,  name  and  goodwill 
of  Mason-Neilan  to  Worthington  in  exchange  for  Worth¬ 
ington  common  stock.  Mr.  Ramsey  stated  that  the  Mason- 
Neilan  plant  and  facilities  would  be  operated  as  the 
Mason-Neilan  Division  of  Worthington,  and  that  the  en¬ 
tire  working  force  and  management  staff  will  l)e  con¬ 
tinued  in  their  present  positions. 

{Continued  on  page  12) 


10 


MAY,  1956,  AIR  CONDITIONING,  HEATING  AND  VENTILATING 


NEW  YORK  COLISEUM 
Nnc  York,  N.  Y. 

TRIBOROUCH  BRIDGE  A  TUNNEL  AUTHORITY 

ownrr 

LEON  and  LIONEL  LEVY 
arrhitrrtr 
GUY  B.  PANERO 
mechanical  engineer 

ASTROVE  PLUMBING  A  HEATING  CORP. 

plumbing  contractor 

SMOLKA  CO^  INC. 

rcholesaie  dittributor 

RICHMOND  RADIATOR  CO. 

plumbing  fixture*  manufacturer 


Bidding  for  high  ranking  as  a  leading  convention  center  is  the 
mammoth  535,000,000  New  York  Coliseum— another  COYNE  &  DELANY 
installation  now  under  completion,  in  the  heart  of  Manhattan.  Beneath  the  massive  bulk 
of  the  four  level  exhibition  hall  lies  an  850  car  garage,  while,  rising  above,  a  20  story 

office  tower  will  bring  usable  floor  space  to  a  total  of  1,000,000  square  feet.  Called  one  of 
the  most  distinctive  buildings  ever  conceived,  the  Coliseum  has  a  lobby  one  and  a  half 

cit>’  blocks  in  length,  is  air  conditioned  throughout,  and  contains  battery  after  battery 
of  COYNE  &  DELANY  diaphragm  type  flush  valves— over  600  in  all.  It  is 
significant  that  here,  where  flush  valves  must  provide  unflagging  service  under 
the  heaviest  usage,  specifications  included  DELANY— 

"the  fastest  growing  name  in  flush  valves!” 


This  new  "HASD  BOOK  and  CATALOG  No.  53"  it 
the  most  comprehensive  of  its  kind— designed  for  every¬ 
day  reference  ...  19  pages  of  installation  details  for 
exposed,  concealed  and  special  FLUSH  VALVE  installa¬ 
tions  .  .  ,  over  75  blue  prints  ,  ,  ,  cut  away  views  .  .  . 
many  pages  of  charts,  formulae,  piping  details  ,  ,  ,  sent 
free,  if  requested  on  firm  letterhead. 


COYNE  &  DELANY  CO.  •  834  KENT  AVE.  •  BROOKLYN,  NEW  YORK 

IN  CANADA:  THE  JAMES  ROBERTSON  CO.,  LTD. 


DELANY 
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{Continued  from  pope  10) 

•  At  the  Annual  Meeting  of  the  Convector  Manufacturers 
Association,  held  recently  at  the  Hotel  Statler  in  Detroit, 
the  following  officers  were  elected  for  the  ensuing  year: 
J.  M.  Whalen,  president.  R.  S.  Rickahaugh,  vice-president, 
and  R.  E.  O'Rourke,  secretary-treasurer.  Mr.  halen  is 
convector  sales  manager  of  The  Trane  Co.  Mr.  Ricka¬ 
haugh  is  the  heating  products  division  sales  manager  of 
the  Tuttle  &  Bailey,  Inc. 

•  R.  E.  Lucev,  Trane  vice  president  and  manager  of 
engineering,  has  announced  the  promotion  of  three  senior 
development  engineers  in  the  company’s  products  en¬ 
gineering  department  to  positions  of  chief  engineer.  The 
men,  R.  G.  Miner,  Jr.,  E.  T.  \eubauer,  and  A.  M.  (i. 
Moody,  will  assume  added  responsibilities  in  their  resj)ec- 
tive  fields  by  heading  the  controls  and  electrical,  recpiro- 
cating  compressor,  and  centrifugal  compressor  phases  of 
the  company’s  product  development  program. 

•  Airtemp  Div.,  Chrysler  Corp.,  announced  the  promo¬ 
tion  of  J.  C.  Davidson  to  the  postnif  assistant  sales  mana¬ 
ger  of  residential  heating  and  cooling.  The  post  has  been 
newly  created  as  a  part  of  the  company’s  enlarged  residen¬ 
tial  sales  program.  Manager  of  the  company’s  application¬ 
engineering  department  for  the  past  two  years,  Mr.  David¬ 
son  has  been  associated  with  the  division  since  1947. 

•  Henry  E.  Little  has  been  appointed  general  superin¬ 
tendent  in  charge  of  operations  at  the  Cleaver-Brooks 
plant  now  under  construction  in  Lebanon,  Pa.  Mr.  Little 
was  formerly  chief  engineer  and  assistant  superintendent 
of  the  fabricating  and  stamping  divisions  of  Phoenix  Iron 
and  Steel  Co..  Harrisburg,  Pa.  The  new  Lebanon  plant 
will  serve  as  the  Eastern  branch  assembly  plant. 

•  The  National  Power  Show  will  return  to  New  York 
after  a  four-year  absence.  Officially  known  as  the  22nd 
National  Exposition  of  Power  and  Mechanical  Engineer¬ 
ing,  the  display  is  scheduled  for  November  26-30  under 
auspices  of  the  ASME  in  conjunction  with  the  Society’s 
76th  annual  meeting.  As  heretofore,  it  will  be  under  man¬ 
agement  of  the  International  Exposition  Co.  and  will  be 
held  in  the  recently  completed  New  York  Coliseum. 

•  Clifford  B.  Woodward.  Jr.,  has  been  appointed  mana¬ 
ger  of  commercial  engineering  of  General  Electric  Co., 
Weathertron  Dept..  Bloomfield.  N.  J.  As  manager  of  com¬ 
mercial  engineering,  Mr.  Woodward  will  be  responsible 
for  application  engineering,  application  training,  product 
service,  and  parts  sales.  Mr.  Woodward  joined  the  air 
conditioning  division  of  the  company  in  1950. 

•  James  P.  Wiseman,  president  of  Fluor  Products  Co., 
Whittier,  Calif.,  has  been  elected  president  of  the  Cooling 
Tower  Institute  for  1956.  The  outgoing  president  is  Neal 
B.  LauBach  of  Hudson  Engineering  Corp.,  Houston,  Tex. 
Other  officers  elected  for  1956  terms  are  Forrest  B.  Reed 
of  The  Marley  Co.,  Kansas  City,  Mo.,  vice-president;  Karl 
E.  Johnson  of  J.  F.  Pritchard  &  Co.  of  California.  Kansas 
City  Mo.,  secretary;  and  Denis  E.  O’Neil  of  Foster 
Wheeler  Corp.,  San  Mateo,  Calif.,  treasurer. 


•  John  F.  Corcoran  has  been  j)romoted  to  general  mana¬ 
ger  of  the  Union  Asbestos  &  Rubber  Company’s  equip¬ 
ment  steel  products,  equipment  specialties,  coldmobile 
and  hand  brake  divisions,  and  Emil  T.  Johnson  has  been 
named  general  manager  of  the  fibrous  products  division. 
B(»th  vice  presidents,  Mr.  Corcoran  and  Mr.  Johnson 
joined  the  company  in  1952  and  1947.  respectively. 

•  .Several  executive  appointments  announced  bv  The 
Mercoid  Corporation  are:  Willis  1^.  Jones  as  sales  mana¬ 
ger  and  Paul  J.  Provost  as  manager  of  the  company's 
industrial  controls  division.  G.  R.  Folds.  Jr..  Ls  being 
recalled  to  (ffiicago  from  tbe  West  Coast  to  work  with 
Mr.  Provost. 

•  L.  S.  Wilcoxson.  vice  president  of  The  Babcock  ii 
Wilcox  Company,  was  ele<ted  to  the  b<»ard  of  directors 
of  the  company  at  the  annual  stocklndders  meeting  held 
recently.  In  addition  to  his  duties  as  a  director,  Mr. 
\\  ilcoxson  will  continue  to  be  in  charge  of  the  company’s 
boiler  division. 

•  Milton  S.  Smith,  vice  president  and  treasurer  of  Buen- 
sod-Stacey,  Inc.,  has  been  elected  president  and  chief 
executive  officer  of  the  company.  Mr.  Smith,  who  twenty 
years  ago  was  one  of  the  btunders  of  the  company,  suc¬ 
ceeds  A.  C.  Buensod.  also  a  founder  of  the  company  and 
president  since  its  organization,  who  has  been  elected 
chairman  of  the  board.  R.  O.  McGar\ ,  also  a  founder,  has 
been  elected  senior  vice  president  in  charge  of  .sales. 

•  The  Trane  Company  has  awarded  contracts  for  the 
construction  of  a  65, (KM)  .sq  ft  office  building.  The  co.st  of 
the  building  and  equipment  has  been  estimated  to  be 
.S1.25().()()0  by  Albert  Kahn,  Associated  Architects  & 
Engineers,  Inc.,  consultants. 

•  .  E.  Landmes.ser  has  been  named  manager  of  sales 
for  residential  and  commercial  air  conditioning  products 
of  York  Corporation.  This  is  a  new  position  created  as 
})art  of  the  commercial  division  sales  department. 

•  John  R.  Lenox  has  been  appointed  general  manager 
of  Minneapolis-Honeywell  Regulator  Company’s  appliance 
controls  division  at  Gardena,  (]al.  Mr.  Lenox  was  director 
of  ordnance  and  transistor  divisions.  He  is  succeeded  in 
that  position  by  Clyde  A.  Parton,  formerlv  director  of 
engineering  for  the  firm’s  aeronautical  division.  Raymond 
S.  Fries,  formerly  manager  of  new  products  in  Minne¬ 
apolis,  has  been  transferred  to  the  California  plant  with 
Mr.  Lenox  to  become  factory  manager. 

•  Hermann  C.  Hoffman  has  been  named  general  sales 
manager  of  Carrier  Corporation’s  machinery  and  sy  stems 
division.  Mr.  Hoffmann  will  have  general  responsibility 
for  sales  of  large  air  conditioning  and  refrigeration  equip¬ 
ment. 

•  J.  Frederic  Byers,  Jr.,  formerly  executive  vice  presi¬ 
dent,  has  been  elected  president  of  the  A.  M.  Byers  Com¬ 
pany,  Pittsburgh,  Pa.  He  succeeds  A.  B.  Drastrup,  who 
resigned  as  president  and  director  to  accept  an  executive 
position  with  another  company.  Mr.  Byers  has  been  with 
the  company  since  1937,  serving  in  various  sales,  admin¬ 
istrative,  and  executive  capacities.  He  is  a  grandson  of 
A.  M.  Byers,  the  founder  of  the  92-year-oid  company, 
and  son  of  the  late  J.  Frederic  Byers,  Sr.,  chairman  of 
the  company  at  the  time  of  his  death  in  1949. 
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HEAT  EXCHANGERS 


The  pioneer  In  the  field,  Aerofin  has  concentrated  on  one 
thing,  and  one  thing  only  —  highly  efficient,  easily  In¬ 
stalled,  easily  maintained  extended-surface  heat  ex¬ 
changers.  Aerofin’s  design,  research,  engineering  and 
production  experience  and  facilities  are  unequalled  any¬ 
where. 


For  High  Efficiency 9  Easy 
Instaliaiion^  Loic  Mainten^ 
anee  and  Servicing  Costs  •  •  • 

1  Aerofin  is  sold  only  by  manufacturers  of  fan  system 

apparatus.  List  on  request. 

Aero f IN  corporation  101  Greenicay  Ave. 

I  SYRACUSE,  IS.  Y. 
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Office 


THE  NEW  ENGLAND  LIFE  DUILDING, 
Boston,  MostochwMttt.  ArchitocH:  CfMn 
A  Forgusen;  Enginoort:  Bwoifcol  A  Com¬ 
pany.  ElECTRO-MATIC  fUlort  Mfpply 
300,000  cfm  of  tupor-clton  air  on  nino 
air  condifioaint  tyslomt. 


Juilding 


THE  MODEL  F  ElECTRO-MATIC  •liminaUt 
lh«  most  minul*  dust  porticlos— avon 
smokol  No  time  out  for  woshing  down 
with  wotor,  no  nood  for  oxtro  sawar  or 
wotar  connactions.  Not  avan  buttons  to 
pushl  ElECTRO-AAATIC  maintains  its  affi- 
ciancy  through  continuous  salf-claoning. 


TN  1941,  when  the  New^England  Life  Insurance 

Company  moved  into  ire  beautiful  new  building, 
mechanical  filters  were  installed  to  supply  200,000  cfm 
of  clean  air  for  nine  air  rionditioning  systems. 

Six  years  later,  these  Alters  were  replaced  with  AAF 
ELECTRO-MATpiCSTResults:  super-clean  air  allowed 
a  20%  reduction  in  the  cleaning  staff.  The  ELECTRO- 
MATICS  have  long  since  paid  for  themselves  and  are 
now  saving  the  Company  $16,000  every  year  they  are 
in  operation! 

And  maintenance  is  remarkably  simple.  One  man 
spends  less  than  8  hours  a  week  maintaining  filters  on 
all  nine  systems.  That’s  because  ELECTRO-MATIC  has 
its  own  built-in  "maintenance  crew”— cleans  itself  con¬ 
tinually,  u'hile  it's  cleaning  the  air! 

Super-clean  air  at  a  saving — 
that’s  "the  New  England  Life 
ELECTRO-MATIC  Story  ”  in  a 
nutshell.  Now  — get  the  whole 
story.  Write  for  free  12-page  book-  '  ^ 

let  that  provides  complete  data  on  ;  -1-— t-W  ^5!’! 

ELECTRO-MATIC’s  money-sav- 
ing  performance.  ; 


Illinois  Steam 
Heating  Specialties 


AAF  Dust  Cantrol 
Equipment 


COMPANY,  INC. 

294  Central  Avenue.  Louisville  8,  Kentucky 
American  Air  Filter  of  Canada,  Ltd.,  Montreal,  P.  Q. 


}rmon 

netson 


Herman  Nelion 
Unit  Ventilators 


Herman  Nelson 
Unit  Heaters 


Reconstruction  of  the  Manhattan  Architects,  engineers,  and  con- 

Terminal  of  the  Staten  Island  Ferry,  tractors  have  been  specifying  USS 

operated  by  New  York  City’s  Dept.  National  Steel  Pipe  for  over  60 

of  Marine  and  Aviation,  includes  an  years  as  the  “standard”  choice  for 

extensive  snow  melting  system.  The  conventional  plumbing  and  heating 

long  curving  ramp,  which  starts  at  systems. 

street  level  and  expands  into  a  semi-  The  inherent  characteristics  of 

circular  walkway  on  the  second  National  Pipe  are  well  known- 
level,  is  completely  fitted  with  snow-  smooth,  uniform  bending;  sound, 
melting  coils,  as  are  the  walkways.  strong  welding  properties,  and  extra- 
A  unique  feature  of  the  installa-  long  service  life— characteristics  that 
tion  is  that  an  open  stairway  from  make  National  Pipe  ideal  for  such 

the  street  to  the  top  of  the  ramp  has  applications  as  snow  melting  and 

also  been  equipped  with  snow-melt-  radiant  heating,  and  give  it  the  rep¬ 
ing  coils— one  length  of  1"  pipe  in  utation  for  dependability  that  it 

tbe  tread  of  each  step.  enjoys.  Such  a  well-deserved  reputa- 

Approximately  14  tons  of  1"  tion  inspires  confidence— a  nation- 

National  Steel  Pipe  were  u.sed  in  wide  confidence  that  has  made  USS 

the  grids,  and  about  5  tons  of  sizes  National  Pipe  the  largest  selling 

up  to  3"  were  employed  as  headers,  pipe  in  the  world.  Write  for  free 
connecting  pipes,  etc.  descriptive  literature. 

NATIONAL  TUBE  DIVISION,  UNITED  STATES  STEEL  CORPORATION,  PITTSBURGH,  PA. 

COLUMBIA  GENEVA  STEEL  DIVISION,  SAN  FRANCISCO,  PACIFIC  COAST  DISTRIBUTORS 
UNITED  STATES  STEEL  EXPORT  COMPANY,  NEW  YORK 

NATIONAL  PIPE 


Snow  melting  coils  in  place  on  stairway  forms 
. . . and 


freshly  concreted  stairway. 
Handrails  to  be  installed  later. 


__^iant  Snow  Melting  System 
for  Staten  Island  Ferry  Building 
features  "snowless"  stairway 
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HUnUjuB 

a  new  concept  in  styling  and 
performance  sets  pace  in 
gas-fired  unit  heating 


^rrrrf\ 


to  be  sure!  But  there’s  more  to 

the  new  Modine 


Here  at  last  is  a  gas  unit  heater  so 
strikingly  beautiful  it  can  be  installed 
with  pride  in  the  finest  commercial,  in¬ 
stitutional  and  industrial  buildings. 
Truly  distinctive  lines  and  attractive 
soft  green  finish  are  accented  by  spar¬ 
kling  medallion,  grilles  and  panel  of 
pKjlished  chrome.  Yes,  the  new  Modines 
are  in  a  class  by  themselves  —  thanks 
to  the  skill  of  famous  designer  Jean 
Otis  Reinecke. 

And  the  new  Modines  are  as  great 
as  they  look  ...  in  performance,  econ¬ 
omy  and  safe,  trouble-free  operation. 
Check  these  unmatched  benefits: 

New  performance  —  Improved  stainless 
steel  burners  and  choice  of  stainless  or 
aluminized  steel  heat  exchangers,  with 
combustion  air  inlets  located  directly  be¬ 
low,  increase  heating  efficiency,  minimize 
corrosion. 

Quieter  operation  —  Lower  speed  motors, 
new  fan  design  and  resilient  motor  mount¬ 
ing  assure  quieter  operation  at  full-capac¬ 
ity  heat  delivery  .  .  .  provide  ample  heat 
throw  to  all  areas  without  hot  blasts. 

Lighter  weight  —  Actual  comparisons 
show  the  new  Modines  to  be  up  to  50% 
lighter  than  other  makes.  They  are  easier 
to  install,  cost  less  to  ship  and  handle. 

Wider  range  of  sizes  —  The  new  Modines 
are  available  in  eight  sizes  now,  ranging 
from  25,000  to  310,000  Btu.  There’s  a  size 
for  every  application  of  natural,  manu¬ 
factured,  mixed,  LP  and  LP-air  gases. 

For  full  particulars,  see  your  nearest 
wholesaler  or  the  Modine  representa¬ 
tive  listed  in  your  phone  book.  Whole¬ 
saler  franchises  still  open  in  some  areas. 


than  meets  the  eye 


SELF-CLEANING  PORTS 

Knife-sharp  stainless  steel  ports 
have  four  times  the  free  area  of 
drilled  ports.  Keen  edges  resist 
lodging  of  dirt  and  scale,  main¬ 
tain  uniform  flame. 


IMPROVED  COMBUSTION 

Hooded  combustion  air  inlets  di¬ 
rectly  below  each  tube  assure 
higher  burning  efficiency,  mini¬ 
mize  flame  disturbance 


FASTER,  MORE  UNIFORM  HEAT 

Continuous,  uniform  flame  from 
front  to  rear  of  individually  and 
directly-fired  tubes  boosts  radi¬ 
ant  heat  absorption  and  uniform 
heat  distribution. 


SAFETY  MEASURE 

Sturdy  guard  protects  against 
hazards  of  exposed  fan  and 
provides  resilient  suspension  for 
motor  and  fan  assembly,  further 
reducing  vibration  noises. 


BIG  SIZES,  SMALL  PACKAGES 
This  25,000-Btu  Modine  gas 
unit  heater  weighs  only  35  lbs. 
New  Modines  are  ideal  for  fac¬ 
tories,  offices,  laboratories, 
washrooms,  garages,  service 
stations,  stores. 


MODINE  MFC.  CO. 

1 500  DeKeven  Av«.,  Racine,  Wit. 

Pleote  tend  me  immediately  a  free  copy 
of  new  bulletin,  "The  Magnificent  Modine 
Got-Fired  Unit  Heater." 


Nome 


Firm 


Address 
City  . 


.Zone 


..State 


TnmUrLB 

GAS  UNIT  HEATERS 


QUIETER 

PUMPS 

FOR  COOLING 
TOWER 

APPLICATIONS 


B&G  SERIES  1531-B 

CENTRIFUGAL  PUMPS 

Equipped  with  self-lubricating, 
leak-proof  "Remite”  Seal.  Super- 
finished  shaft  oversized  for  mini¬ 
mum  deflection.  Impeller  is  of 
sound  hydraulic  design,  with  bal¬ 
ancing  ring  and  relief  holes  to 
reduce  thrust.  Heavy  duty  ball 
bearing  motor.  Capacities  to  1200 
GPM,  heads  to  420  ft.  Many 
sizes  carried  in  factory  stock. 


Send  for  your  free  copy 
of  the  B&G  Six  Step  Man¬ 
ual  for  Designing  Cooling 
Tower  Systems. 
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B&G  PACKAGE 
LIQUID  COOLER 


A  complete  cooling  unit  for  homes, 
apartments,  commercial  and  industrial 
buildings.  Low  pressure  drop  through 
evaporator — non-recycling  pump  down — 
integrated  electrical  control  system — com¬ 
plete  wiring — are  a  few  of  many  outstand¬ 
ing  features.  Send  for  Bulletin  HB-755. 


COMPANY 

D«pt.  REI-4,  Morton  Grove,  lllinolf 

Ctnsdian  UctnsM:  S.  A.  Armttnng  Ltd.,  1400  O'Ctnntr  Drtpt,  IT.  Tonntt 


Get  rid  of  pump  noise  troubles  in  your  cooling  installations 
...next  time  install  a  B&G  1522! 

This  pump  is  really  quiet. . .  because  both  pump  and  motor  are 
equipped  with  long  bronze  sleeve  bearings... and  because 
of  the  noise-dampening  flexible  spring-type  coupler. 

The  B&G  1522  offers  an  impressive  number  of  other  fea¬ 
tures  for  dependable,  low-cost  operation.  The  "Remite” 
Mechanical  Seal,  for  example,  ends  leakage  troubles.  It’s  self- 
lubricating — harder  than  glass — wear-proof.  The  impeller  is 
dynamically  balanced  for  smooth,  vibrationless  operation... 
the  entire  bearing  bracket  assembly,  including  shaft  and 
sleeve  bearing,  is  interchangeable.  Servicing  is  simple — the 
1522  separates  into  three  parts. 

All  these  plus  values  cost  no  more — the  B&G  1522  Pump 
is  competitively  priced!  It  is  available  as  an  all -iron,  bronze- 
fitted,  all-bronze  or  a  stainless  steel  unit,  with  capacities  to 
150  GPM,  heads  to  115  ft.  Available  in  common  sizes  from 
factory  stock.  Send  for  Catalog. 


B&G  1522  CENTRIFUGAL  PUMPS 


Bell  &  Gossett 


Bethcon  bends  flat  without  flaking 


Yes,  you  can  actually  bend  Bethcon 
double  without  flaking  oflF  the  zinc 
coating.  That’s  because  Bethcon  is 
galvanized  by  a  continuous  process 
which  bonds  the  zinc  to  the  base 
steel  much  more  tightly  than  con¬ 
ventional  methods. 

This  is  one  of  the  advantages 
of  Bethcon  which  has  caused  sheet- 
metal  contractors  to  call  for  increas¬ 
ing  supplies  of  this  remarkable  gal¬ 
vanized  sheet.  There  are  other 
advantages,  too,  which  will  interest 
both  you  and  your  customers. 


For  instance,  Bethlehem’s  con¬ 
tinuous  galvanizing  process 
distributes  the  zinc  more  evenly, 
and  eliminates  the  heavy  beads 
usually  found  on  the  drip  ends  of 
hot-dipped  sheets.  Then,  too,  you 
can  have  Bethcon  in  coil  lengths  as 
well  as  cut  sheets.  And  the  smaller, 
brighter,  more  uniform  spangles  are 
bound  to  be  far  more  attractive  to 
your  customer’s  eye. 

You  can  specify  Bethcon  in  any 
gage  from  14  on  up,  in  plain  steel  or 
copper-bearing  for  extra  corrosion- 


resistance.  If  you  have  not  yet 
worked  with  Bethcon,  you  might 
like  to  talk  with  someone  who  has. 
If  so,  we’ll  gladly  give  you  the  name 
of  such  a  contractor  who  Ls  located 
somewhere  near  you.  Or  if  you’d  pre¬ 
fer  to  discuss  it  with  one  of  our  own 
men,  just  get  in  touch  with  the  near¬ 
est  Bethlehem  district  sales  office. 

bi:thli:hem  steel  company 

BETHLEHEM,  PA. 

On  the  Pacific  Coast  Bethlehem  products  are  sold  by 
Bethlehem  Pacific  Coast  Steel  Corporation 
fxport  Distributor:  Bethlehem  Steel  Export  Corporation 


BETHLEHEM  STEEL 
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Practical  Data  on  Air  Distribution 

Prepared  by  the  Engineering  Department  of  Tuttle  &  Bailey,  New  Britain,  Connecticut 


Jb 


Selecting  the  Right  Equipment 


As  a  service  to  those  responsible  for  specifying 
air  distribution  equipment,  Tuttle  &  Bailey  will 
publish  a  series  of  technical  articles  on  this  all- 
important  phase  of  heating,  ventilating,  and  air 
conditioning  systems.  It  is  hoped  these  articles 
will  be  of  help  to  the  newcomers  in  the  field  and 
serve  as  “refresher”  information  for  others. 


Complaints  arising  from  faulty  air  distribution  are 
usually  caused  by  drafts  or  stuffiness.  These 
uncomfortable  sensations  are  the  result  of  one  or  more 
factors:  temperature  stratification,  fluctuating  gusts 
of  air,  warm  or  cold  spots,  or  incorrect  residual  veloc¬ 
ities.  To  obtain  the  correct  residual  velocities,  and  to 
eliminate  spotty  and  gusty  distribution,  equipment 
first  must  be  selected  on  the  basis  of  its  induction 
characteristics.  In  addition,  we  must  know  the  effec¬ 
tive  area  of  the  equipment  selected. 

Induction  Characteristics 

Induction  is  simply  the  mixing  of  supply  air  and 
room  air  above  the  six  foot  (occupied)  zone,  in  the 
room.  The  various  types  of  air  distribution  devices 
available  differ  widely  in  the  rapidity  in  which  induc¬ 
tion  takes  place.  (See  table  below.) 


Ceiling  height  and  type  of  occupancy  must  be  con¬ 
sidered  but  generally  the  determining  factor  in  select¬ 
ing  one  type  of  device  over  another  should  be  by  com¬ 
parison  of  induction  characteristics.  It  is  accepted 
that  the  higher  the  CFM  per  sq.  ft.  of  area  to  be  con¬ 
ditioned,  the  higher  the  induction  rate  of  the  device 
should  be. 

Effective  Area 

The  performance  of  an  air  distribution  outlet  and 
the  pressure  calculations  involving  it  are  predicated 
upon  its  effective  area.  What  this  means  can  best  be 
illustrated  by  a  sharp-edge  orifice  located  at  the  end 
of  a  duct.  As  the  air  approaches  the  orifice,  it  assumes 
a  stream  shape  which  at  some  point  in  its  travel  is 
smaller  than  the  aperture  through  which  it  passes.  This 
area  is  called  the  “vena  contracta”  —  or  the  effective 
area  of  the  orifice. 


VENA  CONTRAaA 


The  same  fact  applies  to  an  air  distribution  device. 
Air  does  not  completely  fill  the  passages  of  a  diffuser 
—  or  between  the  bars  of  a  grille  —  and  at  some  point 


Type 

Mounting 

Induction 

Rectangular  or  linear  diffuser 

On  ceiling 

Low 

Straight  flow  grille 

In  sidewall  at  ceiling 

Low 

Straight  flow  grille 

In  sidewall  below  ceiling 

Low 

Side  deflection  grille 

In  sidewall  at  ceiling 

Medium 

Half-round  ceiling  diffuser 

In  ceiling 

Medium 

Full-round  ceiling  diffuser 

In  ceiling 

High 

Full-round  ceiling  diffuser 

Located  down  from  ceiling 

High 

within  the  passages,  a  vena  contracta  exists.  The  sum  of 
these  vena  contracta  areas  is  the  effective  area  of  the 
outlet.  Although  the  shape,  size,  and  number  of  rings 
or  bars  of  the  device  will  influence  the  effective  area 
and  the  location  of  the  vena  contracta  areas,  the  prin¬ 
ciple  applies  regardless  of  design. 

Application  of  Effective  Area 

The  most  important  use  of  the  effective  area  of  an 
air  outlet  is  to  predict  its  throw.  “Throw”  is  the  dis¬ 
tance  or  radius  in  feet  that  an  air  stream  travels  from 
its  point  of  dbcharge  to  a  point  at  which  its  velocity 
falls  to  a  predetermined  value.  The  velocity  of  the 
stream  at  the  selected  point  determines  the  residual 
velocity,  or  the  velocity  of  air  in  the  occupied  zone. 

For  ceiling  diffusers,  the  throw  can  be  determined 
by: 

^  ^  K  X  CFM 

\/A* 

where:  T  =  The  distance  in  feet  the  air 
stream  travels  to  a  point  at 
which  its  motion  falls  to  a  pre¬ 
determined  value 

CFM  =  The  cubic  feet  of  air  per  minute 

K  =  A  constant  determined  by  test 
and  based  on  the  induction 
characterbtics  of  the  diffuser 

A«  =  Effective  area  of  the  outlet  in 
sq.  ft. 


ValuM  for  Diffusors  Discharging 
360*  Circular  Air  Pcrttom 


Terminal 

Velocity 

Average 

Residual 

Velocity 

Flush 

Ceiling 

Mounting 

Exposed 

Mounting 

100  FPM 

25-40  FPM 

.0120 

.0080 

150  FPM 

40-60  FPM 

.0100 

.0066 

200  FPM 

60-85  FPM 

.0075 

.0050 

As  with  ceiling  diffusers  the  effective  area  of  grilles 
and  registers  must  be  known  to  predict  their  perform¬ 
ance.  Although  cefling  diffusers  usually  have  a  fixed 
effective  area,  adjustable  bar  grilles  and  roisters  have 
an  infinite  number  of  effective  areas  depending  upon 
their  deflection  settings. 


To  determine  the  distance  an  adjustable  bar  grille 
or  register  will  throw: 

m  K  X  CFM 


where: 


T 

K 


=  Throw  in  feet 

=  A  constant  determined  by  test 
and  based  on  the  deflection  set¬ 
ting  of  the  bars 

CFM  =  Cubic  feet  of  air  per  minute 

*Ae  =  Core  area  in  square  inches 

"K"  Valuos  for  Adjustablo  Bar 
Orillos  and  Rogistors 


Angle  of  Deflection 

“K”  Values 

Straight 

.80 

22®-0*-22‘’ 

.68 

42®-22°-0®-22®-42® 

.55 

55°-42*-22‘’-0‘’-22®-42‘’-55® 

.43 

♦It  should  be  noted  that  the  throw  formula  differs 
from  the  one  for  ceiling  diffusers  in  that  it  includes 
the  term  “core  area”  which  relates  the  effective  area 
of  the  grille  to  its  catalogued  size. 

A  terminal  velocity  of  50  FPM  is  used  when  select¬ 
ing  grilles  because  of  their  lower  induction  character¬ 
istic.  This  produces  a  residual  velocity  of  25-40  FPM. 

Conclusions: 

1.  Select  an  air  distribution  device  with  the  right  in¬ 
duction  characteristic. 

2.  Know  the  effective  area  of  the  device  you  select. 

3.  Determine  the  right  terminal  and  residual  veloci¬ 
ties  and  select  the  throw  of  the  device  to  obtain 
them. 


This  is  the  first  in  the  series  of  these  techni¬ 
cal  articles.  In  months  to  come^  subjects  will 
cover  specific  problems  encountered  in  the  field. 


If  you  have  a  specific  problem  involving  air  distri¬ 
bution,  Tuttle  &  Bailey’s  Engineering  Department 
will  welcome  the  opportunity  to  be  of  help.  Address: 
R.  D.  Tutt,  Chief  Engineer,  Tuttle  &  Bailey,  New 
Britain,  Connecticut. 
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division  of  ALUED  THERMAL  CORP. 
NEW  BRITAIN,  CONNECTICUT 


TUHLE  &  BAILEY  AIR  DISTRIBUTION  EQUIPMENT 

Installed  in  another  outstanding  building ...  to  meet  the 
most  rigid  requirements  of  performance  and  appearance. 
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The  recently  completed  41 -story  Home  Office  Build¬ 
ing  of  the  Prudential  Insurance  Company  of  America 
is  Chicago’s  tallest  and  most  modem.  Air  conditioned, 
of  course,  Tuttle  &  Bailey  circular  and  linear  ceiling 
diffusers  —  and  grilles  and  registers  —  are  installed 
throughout. 


A  complete  line 

of  air  distribution  equipment  and  accessories 
for  low  and  high  pressure  systems 


For  specific  catalog  information  on 
T&B  Diffusers,  Grilles  and  Registers, 
or  High  Pressure  Units,  write  — 


another  outstanding 

"HEAT  PUMP" 
INSTALUTION 

with 

JOHNSON  CONTROL 

In  one  of  the  first  applications  of 
its  kind,  a  complete  heat  pump 
system  is  combined  with  radiant 
panel  heating  and  cooling  as  well 
as  central  fan  air  conditioning 


Albuquerque’s  new  Simms  Building*  is  widely 
recognized  as  an  outstanding  example  of  modern 
design  and  high  functional  efficiency.  Equally  im¬ 
pressive  are  the  building’s  mechanical  facilities, 
which  include  a  reverse  cycle  “heat  pump’’  com¬ 
bined  with  a  radiant  panel  heating  and  cooling 
system  and  six  central  fan  systems  for  heating, 
cooling  and  ventilation. 


The  successful  operation  of  this  modern  air  con¬ 
ditioning  installation  requires  a  control  system 
capable  of  solving  a  constantly  varying  array  of 
intricate  control  problems,  some  of  which  are 
cited  on  the  opF>osite  page. 

All  of  these  problems  and  many  others  are  solved 
with  precision  by  a  specially  engineered  system  of 
Johnson  Control.  Each  part  of  the  mechanical 
system  is  controlled  in  perfect  coordination  with 
the  others.  Johnson  Control  provides  the  accuracy 
and  flexibility  to  insure  complete,  year  ’round 
comfort  throughout  the  entire  building.  And, 
equally  important,  it  gives  the  Simms  Building  the 
economies  of  virtually  waste-free  heating  and  cool¬ 
ing  performance. 

The  superior  comfort  and  economy  features  of 
Johnson  Air  Conditioning  Control  can  be  applied 
to  any  building,  regardless  of  its  type  or  size. 
Whether  your  particular  problems  demand  this 
kind  of  intricate  control  system  or  a  very  simple 
arrangement  of  thermostats  and  valves  or  dampers, 
look  to  Johnson  for  the  best  solution.  A  nearby 
Johnson  engineer  will  gladly  give  you  his  recom¬ 
mendations  without  obligation.  Johnson  Service 
Company,  Milwaukee  1,  Wisconsin.  Direct  Branch 
Offices  in  Principal  Cities. 


JOHNSON  i  CONTROL 

SINCE  lL>  1885 


"Simms  Building,  Albuquerque,  N.  M.  Flatow  &  Moore, 
orchitects;  Bridgers  &  Paxton,  mechanical  engineers;  all 
of  Albuquerque. 


Panel  mounted  Johnson  instruments  permit 
easy  remote  observation  of  air  and  water  temp¬ 
eratures  at  key  points  in  the  system.  Hot  and 
chilled  water  and  well  water  temperatures  are 
automatically  recorded. 


PLANNING  •  MANUFACTURING 


NSTALLING 


I*'" 


RADIANT  PANEL  CONTROL 
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Radiant  panels  for  heating  and  cooling  are 
located  above  and  below  glass  areas.  Panel  water 
temperatures  on  the  north  side  are  controlled  by 
a  Johnson  Master  Thermostat  which  measures 
the  outdoor  temperature.  On  the  south,  water 
temperatures  are  varied  by  a  solar  compensated 
Master  Thermostat  that  measures  the  combined 
effect  of  outdoor  temperature  and  solar  heat 
gain. 

The  two  Master  Thermostats  reset  Submaster 
Thermostats  controlling  Johnson  Three-Way 
Mixing  Valves  on  the  heated  and  chilled  water 
supplies.  Solar  heat  gain  requires  simultaneous 
heating  and  cooling,  even  when  outdoor  tem¬ 
peratures  are  below  20°F. 


T-900 

Master 

Thermostat 


V-108 

Three-Way 

Mixing 

Valve 


Submaster 

Thermostat 


FAN  SYSTEM  CONTROL 


Air  for  heating,  cooling  and  ventilation  is 
supplied  by  six  central  fan  systems  which  op¬ 
erate  under  the  efficient  direction  of  Johnson 
Controllers.  Each  shop  and  commercial  space 
on  the  main  floor  is  a  separate  zone,  while  the 
balance  of  the  building  is  zoned  by  floors  and 
exposure. 

Strategically  located  Johnson  Room  Thermo¬ 
stats.  controlling  Mixing  Dampers  on  the  hot 
and  cold  plenums  of  the  units,  insure  constant 
supplies  of  perfectly  conditioned  air  throughout 
each  zone.  Fan  systems  are  also  controlled  to 
permit  some  areas  to  be  heated  at  the  same 
time  others  are  being  cooled.  Static  Pressure 
Regulators  maintain  a  0"  differential  between 
hot  and  cold  plenums  of  the  units. 


T-400 

Raom 

Thermostat 


D-251  Piston 
Damper  Operator 


R-302  Static 
Pressure  Regulator 


MOOO 

Recorder- 

Controller 


A  Johnson  Recorder- Controller  determines  the 
overall  demand  for  heating  and  cooling  in  ac¬ 
cordance  with  outdoor  temperatures  and,  act¬ 
ing  through  Submaster  Thermostats,  Limit 
Thermostats  and  Johnson  Valves,  controls  the 
primary  supplies  and  temperatures  of  heated 
and  chilled  water  for  the  panels  and  fan  systems. 

Changeover  between  heating,  intermediate  and 
cooling  cycles  is  completely  automatic.  A  Pneu¬ 
matic  Step  Controller  minimizes  power  de¬ 
mands  by  varying  and  limiting  the  capacity 
of  the  three  100-h.p.  refrigeration  compressors 
in  50-ton  increments.  Other  Johnson  Controllers 
regulate  water  pressures  throughout  the  system 
and  control  the  admission  and  discharge  of 
well  water. 


G-180  Pneumatic 
Step  Cantroller 


T-800  Remote 
Bulb  Thermostat 


Aircraft  fuel  pump  assembly  line 


Air  conditioned  Engineering  office 


^inumpson  rwiauas.jjic.  TAPCO  PLANT,  Cleveland,  Ohio 

One  of  the  16  Factories  owned  by  this  pioneer  manufacturer  of  Automotive, 
Aircraft,  Industrial  and  Electronic  Products. 

POWERS  CONTROL  is  used  in  the  majority  of  Thompson  factories.  In  tapco  plant. 
Administration  and  Engineering  offices,  production  areas,  research  laboratories  and 
test  cells,  cafeterias,  Crawford  Hall  auditorium  and  some  processes  are  equipped 
with  Powers  temperature  and  humidity  control. 


Below :  Installation  for  testing  turbine  drives 


Above;  Index  head  for  inspection  of  vane 
wheels 

left:  Refrigeration  system  for  cooling  test  fuels 


increases  production... lowers  costs... 


UUU: 


OTHER  nOMINENT  POWERS  USERS 

Aluminum  Co.  of  America 
American  Telephone  &  Telegraph  Co. 
Bendix  Aviation  Corp.  •  Chrysler  Corp. 

Douglas  Aircraft  Co. 
L I.  DuPont  de  Nemours  Co. 
Ford  Motor  Co.  •  General  Motors  Corp. 

General  Electric  Co. 
B.  F.  Goodrich  Tire  ft  Rubber  Co. 
Johns  Manville  Co.  •  Parke  Davis  ft  Co. 

McDonnell  Aircraft  Corp. 
Radio  Corp.  of  America 
Standard  Oil  Co.’s  of  N  J.  and  Ohio 
U.S.  Rubber  Co.  •  Zenith  Radio  Corp. 


with 


Systems 


of  Temperature,  Humidity  &  Ventilation  Control 


In  Thompson’s  TAPCO  plant,  production  of  high-quality 
precision  products  is  aided  by  Powers  control  in  production  and 
assembly-line  areas;  test  and  research  laboratories; 
administration  and  engineering  offices. 


Comfortable,  Even  Heat  at  the  Right 
Temperature  for  each  space  or  depart¬ 
ment  helps  increase  efficiency  of  em¬ 
ployees  and  results  in  these  money 
saving  advantages: 

e  Increased  Production.  Thermal  com¬ 
fort  helps  employees  increase  output 
and  maintain  production  schedules. 

e  Better  Quality  Products,  fewer  re¬ 
jects,  better  workmanship,  more  uni¬ 
form  quality. 

e  Cuts  Heating  Costs  Up  to  25%. 

Powers  Control  Systems  prevent 
ovER-heating  and  stop  waste  of  fuel. 
Steadily  advancing  fuel  costs  make 
this  an  important  advantage.  Lower 
heating  costs  alone  pay  a  big  return 
on  the  investment  in  Powers  auto¬ 
matic  control. 


Powers  Control  Systems  Perform  Bet¬ 
ter  and  Last  Longer.  Year  after  year 
users  report  25  to  40  year  old  Powers 
control  systems  still  giving  depend¬ 
able  regulation.  When  you  make  a 
major  investment  in  a  control  system 
select  one  with  a  time  proven  record 
for  long  life,  low  operating  and  main¬ 
tenance  cost.  Specify  and  install 
Powers. 

Consult  Powers  on  Space  Heating  or 
Process  Control.  If  you  have  a  tempera¬ 
ture  or  humidity  control  problem, 
contact  your  nearest  Powers  office. 
Our  experience  gained  in  thousands 
of  buildings  and  processes  may  save 
you  time  and  money. 


Som*  of  tho  many  components  used  in  a 
Powers  pneumatic  control  system 


THE  POWERS  REGULATOR  COMPANY 


Offices  in  chief  cities  in  U.S.A.,  Canada  and  Mexico 


SKOKIE,  ILLINOIS 


FLOWRITE 

Control  Valve 


Over  65  years  of  Automatic  Temperature  and  Humidity  Control 


POWERSTROKE 

Piston  Operators  for  dampers 


POWERS  PACKLESS  Control  Valves -Their  duo-seal  construction 
reduces  valve  stem  friction,  eliminates  packing  maintenance  and 
leakage  of  water  or  steam  and  gives  smooth  accurate  control. 


LIMITEM  Thermostat  for 

air  temperature  in 
ducts  and  processes. 


Here’s  a  new  “hush-hush”  product  that  isn't  being  guarded  against 
discovery  ...  in  fact,  Jenn-.^ir  unwraps  its  exclusive  Quiet-Tested 
Roof  Exhauster  for  all  to  see  .  .  .  A’OH'.  It  is  hailed  as  the  most  sig¬ 
nificant  engineering  advance  in  power  exhausters  since  low  contour 
design — a  Jenn-Air  First.  Now,  for  the  first  time,  a  power  exhauster 
is  offered  that’s  truly  quiet. 


Jtnn-Aif  Eih«inttrs  on  production  lint  momni  up  (or  tnhnf.  Evtry  Umt 
It  lint-ltb  mtod  lor  vibrition.  sound,  motor  load  tnd  Imulation  twtali- 
domin  btfort  Ittnni  tht  plant. 


U'Spring  Cushion  Suspension  Mounting  Cuts  Vibration  — 
Lowers  Noise  Levei 

A  new  principle  of  power  assembly  mounting  is  introduced  in  this 
new  Jenn-Air  Exhauster.  U-springs  suspend  the  power  unit  so  it  is 
cushioned  against  vibration  ...  an  exclusive  Jenn-Air  feature.  New 
design  in  fan  blade  and  housing  reduces  air  velocity.  In  addition  to 
the  usual  dynamic  and  static  blade  balance,  a  further  critical  test  is 
made  .  .  .  the  motor  and  blade  are  balanced  together  .  .  .  another 
Jenn-Air  exclusive.  .4/1  this  adds  up  to  the  lowest  noise  level  ever  aehieved 
in  power  exhausters.  ... 


Every  Quist-Testod  Exhauster 
Individually  Checked  by  Exclusive 


1C  EVE 


Every  Quiet-Tested  Unit  is  individually  checked  under  simulated 
operating  conditions  by  the  exclusive  Vibronic  Eye  in  a  sound  control 
room.  It  works  this  way.  First,  a  standard  of  acceptable  quietness  is 
established  .  .  .  then  the  V’ibronic  Eye  tests  every  exhauster  for 
vibration  and  noise.  A  further  test  is  made  for  motor  load  and  insu¬ 
lation  break-down.  Those  are  examples  of  the  ceaseless  search  to 
improve  products  by  Jenn-Air.  So,  look  to  Jenn-Air  for  better 
engineered  exhausters — designed  and  line  tested  to  perform  beyond 
any  in  the  field. 

“Ratings  in  accordance  with  standard  test  code  by  the  Texas  Experiment 
Station" — determined  in  accordance  with  procedures  as  set  forth  by 
NAFM  and  ASH&VE. 
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Hwp  n  tiM  Vibronic  Eyo  tost  chombot  atont  tho  production  bno.  Throucb 
tlM  miindow  it  shouin  a  Quiot-Tottad  Extiaustor  urtiicb  has  lust  monad  into 
posibon  for  tasbnf,  Thia  tnal  chack  aiminalas  lha  atamonl  ol  human  arror. 


Jenn-Air  products  co.,  inc. 


1102  Stadium  Drive 
Indianapolis  7,  Indiana 


THE  GREATEST  ENGINEERING 
ADVANCE  IN  POWER  EXHAUSTERS 
SINCE  LOW  CONTOUR  DESIGN 


EW 


JENN-AIR 


ulet-te^tGxjL 


ROOF  EXHAUSTER 


WITH  U-SPRING  CUSHION 
SUSPENSION  MOUNTING 


The  ne»br  Ouiet-TesteO  Roof  Eihauster  design  carnes  out  the 
same  graceful  Ioa  contour  lines  so  oopula'^  all  Jenn-Air 
Aluminum  Exhausters  U-Spnng  Cushion  Suspension  Mount¬ 
ing  eliminates  the  transmission  of  vibration  and  motor  hum 
to  the  base  of  the  unit,  thus  achieving  a  Quietness  never 
before  possible  Patents  pendmg 


Lxclusive  Oelling  leatures 


of  the 


by  DETROIT  CONTROLS 


BEAUTIFUL  STYLING  .  .  .  EYE-LEVEL  READING 


As  new  as  tomorrow  .  .  .  that's  what  furnace  manu¬ 
facturers  and  dealers  said  when  they  first  saw  the 
Classic  .  .  .  and  you’ll  agree  with  them  the  first  time 
you  install  one  of  these  smartly  designed  thermostats 
on  your  next  job. 

The  satin-gold  case  and  black  dial  with  its  easy-to- 
read  numerals  complements  the  color  scheme  of  any 
room. 

But  enough  about  its  beauty  . . .  that’s  obvious  . . . 
what  you  want  to  know  is  how  much  does  it  cost  and 
how  easily  it  can  be  installed. 


Yes,  it  looks  like  more  money  but  it  costs  no  more 
than  other  makes  .  .  .  and  that’s  important  to  you, 
but  equally  as  important  is  the  fact  that  the  Classic’s 
wiring  system  is  sandard  2-wire  low  voltage— amd 
it  wiU  practically  replace  any  thermostat  without 
wiring  changesi 

Now,  add  up  these  exclusive  selling  features  of  the 
Classic  and  compare  them  with  other  thermostats  of 
any  shape,  size  or  style  and  we’re  sure  you’ll  want 
to  find  out  more  about  it  by  calling  one  of  the 
Detroit  Controls  representatives  in  your  district  or 
writing  us  today  for  full  information. 


TIMED  CYCLING  Ends  “HOT”  and  “COLD”  Periods 


Here  is  another  Detroit  Controls  exclusive  selling 
feature . . .  Timed  Cycling  . . .  the  device  that  actually 
anticipates  the  heating  needs  of  the  home  .  .  .  con¬ 
trols  room  temperature  within  a  fraction  of  a  degree 


.  .  .  provides  the  ultimate  in  heating  comfort  by 
eliminating  over  and  under  heating.  Find  out  more 
about  Classic,  the  "self-governing”  thermostat,  by 
writing  for  descriptive  folder  Form  1687  today. 


YOU  LIVE  BETTER  WITH  DETROIT  CONTROLS 


DETROIT  CONTROLS  CORPORATION 

5900  TRUMBULL  AVE.  •  DETROIT  8.  MICHIGAN 

Division  of  Aa»lCAM-<$te*a4srd 


Repr«sentatives  in  Principal  Cities  •  Canadian  Representatives: 
RAILWAY  AND  ENGINEERING  SPECIALTIES.  LTD., 
Montreal.  Toronto,  Winnipeg. 


AUTOMATIC  CONTROLS  for  REFRIGERATION 

AIR  CONDITIONING  •  DOMESTIC  HEATING  •  AVIATION  •  TRANSPORTATION  •  HOME  APPLIANCES  •  INDUSTRIAL  USES 
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^  MEW  WAYS  TO  AIR  COHDITIOM 

Latest  Carrier  equipment  opens  up  new  design  possibilities 
for  fan-coil  systems  in  new  and  existing  multi-room  buildings 


Carrier's  new  Water  Cooling  Machines  are  complete 
refrigeration  packages.  Can  supply  chilled  water  for 
cooling  to  new  Weathermakers  shown  below.  Or  they 
can  be  used  for  process  cooling.  Evaporative  condenser 
models:  3  to  60  hp.  Water-cooled  models:  3  to  200  hp. 


Carrier's  new  Hermetic  Condensing  Units  are  designed 
for  air  conditioning  or  commercial  refrigeration  systems. 
Can  provide  direct  expansion  cooling  for  Weathermakers 
shown  below.  Water-cooled  models:  2  to  10  hp.  Air¬ 
cooled  models:  2  and  3  hp. 


New  Room  Weathermakers*  provide  individual  room 
control  of  heating  and  cooling.  Designed  for  direct  ex¬ 
pansion  or  chilled  and  hot  water  systems.  Can  be  installed 
horizontally  or  vertically,  with  or  without  cabinet.  These 
fan-coil  units  are  available  in  V7,  1,  and  116  ton  sizes. 


New  Unit  Weathermakers*  are  low-cost  fan-coil  units 
designed  for  overhead  installation.  Individual  control  of 
heating  and  cooling  makes  these  units  ideal  for  multi¬ 
room  buildings.  For  direct  expansion  or  chilled  and  hot 
water  systems.  In  Vz,  %  and  1  ton  sizes. 

♦Reg  U  S  Pet  Ofl 


first  name  in  air  conditioning 


For  further  information  and  literature,  call  your  Carrier  dealer  listed  in  the  Classified  Telephone  Directory.  Or  write  Carrier  Corporation,  Syracuse,  N.Y. 
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M  DISTRIBUTORS 

Amarllla,  Ttx. . .  ORake  3-5563 
AttMta . . .  SYcamore  4-95U 
Blllli«s,  Mwrt. . .  9-2419 
IlnaiiighaM,  Ala. . .  4-6722 
4-5461 

Braakliaa,  Matt. 

LOngwood  6-6361 
Baffala,  N.  Y. . .  PArktIde  3710 
Chariattaa,  W.  Va. . .  3-9467 
Chartattaa  Htt.,  S.  C. . .  4-5973 

Chlcata. .  .WAtarfall  B-8135  or 
FUlton  5-0550 

ClKlaaatl. .  .CHarry  1-7435 
Clavolaad. .  .SKyllno  1-4200 
Calaaikla,  S.  C. . .  2-3361 
Colaa*at,  Ohio .  FAirfax  6033 
Dallat,  Tax. . .  HU.  4691 
Davaapart,  lawa . . .  2-6205 
Daavor,  Gala. . .  CHarry  4-6569 
Datroit . . .  TAthmoo  5-6000 
II  Pata,  Tax. .  PRotpact 2-7491 
Faria.  N.  B. . .  4411 
FLSaillli.Ark. .  SUntat  3-1155 
Ft  Wayaa,  lad. .  ANthony  84S2 
FtWarth.Tax. .  FOrtuna  4827 
BraaatBara,  N.  C. . .  2-5250 
BaHpart  Mht. . .  3866 
Maattaa. . .JAckton  9-4649 
ladlaaapallt. .  .MEIrota  5-3451 
Iraa  Mt,  Mich. . .  2900 
Jacfctaa,  Mitt. . .  3-3597 
Jacktaavilla,  Ha. . .  6-7636 
iaplla,  Ma. . .  MAyfaIr  44366 
Kaatat  City,  Ma. .  GRand  1-0700 
unit  Rack... FRanklln 2-7221 
Lat  Aagalat. .  .ANgalut  3-6961 
Laaitvilla. .  .JUnIpar  4-7845 
Maaipkit. .  .JAckton  6-7321 
Mlaari,  Fla. . .  65-2595 
Natkallla,  Taaa. . .  44661 
Now  Mavaa . . .  kMln  4-7682 
Now  Orloaat,  La. . .  CAnal  7781 
Now  York...  worth  4-8550 


Low  boat  loQS  k”Capifol gain".. 


thanks  to 


Oklahaaia  City. .  .REcant  9-2825 
Oaiaba,  Nobr. . .  ATIantIc  1155 
Phlladolpkia. .  .GArfiald  6-8240 
Pltttbarih. .  .CHurchlll  1-7100 
Pkaaalx,  Artx. . .  ALpIna  4-9764 
Ralaigh.  N.  C. . .  2-3501 
RlekBMad.  Va. . .  824748 
Rackford,  III. . .  2-3711 
Salt  Lako  City... Elgin 9-1966 
San  Antaaia. .  .TAylor  2-1509 
San  Francitco.  .'.SUttar  1-5967 
Savannah,  Ba. . .  62461 
Schanoctady  . .  FR  74770 
Saattia,  Watk. . .  SEnaca  7250 
St  Loalt. .  .CHattnut  1-0445 
St  Paal...  Midway  6-7865 
Syracata,  N.  Y. . .  734216 
Tallabataaa . .  2-3593 
Talta,  Okla. . .  CHarry  2-3145 
Tapalo,  Mitt. . .  2245 
Watbingtoa,  B.  C. . .  AD  4-1928 
WiehIU . . .  AMhertt  7-7195 
Saa  our  catalogt  In 
Swaat’t  Architectural  k 
Plant  Enginaoring  Filat 


On  "Capitol  Hill"  in  Harrisburg  stands  the  new  Pennsylvania  State  Office  Building*  — 
a  modern  monument  to  streamlined  government. 

Throughout  this  11 -story  structure,  60,000  sq.  ft.  of  combination  heating-cooling  ducts 
are  insulated  with  ULTRALITE,  the  only  insulation  of  long  glass  fibers.  In  such  a  vast  system, 
the  control  of  temperature  is  extremely  important  —  and  vibration  can  also  be  a  potential 
problem.  That's  where  ULTRALITE  comes  in.  Its  superior  thermal  efficiency  will  hold  heat  loss 
and  heat  gain  to  a  minimum  and  this  rugged,  resilient  insulation  will  dampen  vibration 
indefinitely  without  insulation  damage  or  loss  of  thickness. 

But  performance  is  only  part  of  the  ULTRALITE  story.  Its  many  unique  physical  properties 
and  handling  characteristics  make  it  the  most  economical  duct  insulation  you  can  apply.  And 
ULTRALITE  is  more  readily  available  than  any  other  glass  fiber  insulation  —  as  you  can  see 
by  the  adjoining  column  that  lists  your  nearby  distributor. 

*Architects:  Lacy,  Atherton  and  Davis.  Genl.  Contractor:  Ritter  Brothers,  Insulation  Contractor:  Triangle 
Insulation  Co.,  Philadelphia. 

WRITE  TODAY  FOR  NEW  BROCHURE  ON  "ULTRALITE  DUCT  INSULATION  AND  DUCT  LINER” 

Thermal  and  acoustical  glass  fiber  insulations  *  Pipe  couplings  and  fittings  *  Molded  gloss  fiber  pipe  insulation 

222  W.  1 0th  St.,  Kansas  City,  Mo. 
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Now— your  choice 

for  year-round  air  conditioning  of  commercial  and 
institutional  buildings— from  MUELLER  CLIMATROL 


Recessed  Air  Conditioner.  Individual  room  control  saves 
fuel  and  power  costs  —  unit  works  only  when  needed.  You 
can  offer  heating  and  cooling  for  about  half  the  cost  of  a 
complete  central  system.  Can  be  installed  room-at-a-time 
on  budgeted  program,  without  disturbing  tenants.  Efficient 
one-hp  refrigeration  cycle  uses  no  water. 


Fan  Coil  Units.  Both  recesswl  and  cabinet  ty|K*s,  in  (he 
mo.st  complete  range  of  floor-mounted  sizes  —  200.  .200.  400 
and  600  cfm.  Twin  blowers  draw  room  air  through  perma¬ 
nent  filter  (standard),  blend  it  with  frc'sh  outside  air  if 
desired,  force  it  over  coil  that  circulates  hot  or  chilled  water. 
Four- row  coil  gives  lx*tter  dehumidification. 


With  this  pair  of  outstanding 
units,  you’ve  an  inside  track  in 
your  bids  for  multi-room  heating 
and  cooling  installations.  For 
new  buildings,  both  design  and 
performance  stand  out  as  the  ulti¬ 
mate  in  modem  comfort  concepts. 


As  replacements,  their  economy 
and  ease  of  installation  add  con¬ 
vincing  weight  to  the  magic  ap- 
IJeal  of  all-year  air  conditioning. 
For  closer  study  of  facts,  speci¬ 
fications  and  installation  data 
write  for  literature. 


Madler  Cliimdrol 

Department  56 

2060  W.  OKLAHOMA  AVE.  •  MILWAUKEE  15,  WIS. 
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. . .  tlie  coating  won’t  crack,  peel  or  flake  regardless  of  how  you  fabricate  it. 

It  will  take  a  Pittsburgh  Lock  as  easily  as  it  will  a  simple  angle  . . .  and  look 
none  the  worse  for  it.  Matter  of  fact  the  coating  will  take  anything  the  base 
metal  will . . .  and  still  come  out  looking  as  smooth,  unbroken  and  shining- 
bright  as  ever.  That’s  because  Wheeling  makes  sofTite  in  a  new  and  different 
way  with  the  zinc  coating  tighter  than  ever  before  possible. 

As  a  result,  seams  stay  tighter,  joints  are  surer, 
jobs  look  better,  last  longer,  give  utmost  customer 
satisfaction. 

Next  time  you  need  sheets  remember,  only 
Wheeling  makes  sofTite,  the  tightest-coated  gal¬ 
vanized  sheet  available.  Get  in  touch  with  the 
W'heeling  warehouse  or  sales  office  nearest  you  for 
full  details. 


I 

X- 

I 

i 


% 
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This  is  Wheeling's  Detroit  warehouse. 
OtliiT  Wheeling  warehouses  and  sales  offices 
are  strategically  IfK-ated  throughout  the 
country.  They  all  offer  immediate  delivery 
of  warehoust'-stocked  W'heeling  items  such 
as  sofTitk  Cop-R-Loy  Galvanized  sheets, 
(Jalvanized  Fumtice  Piix-,  snap  lock  or 
closed  seam  Perimeter  Heating  or  Air  Con¬ 
ditioning  PiiH‘,  and  accessories. 


WHEELING  CORRUGATING  COMPANY,  WHEELING,  WEST  VIRGINIA 

Warehouses:  Boston,  Buffalo,  Chicogo,  Columbus,  Detroit,  Kansas  City,  Louisville,  Minneapolis, 
New  Orleans,  New  York,  Philadelphia,  Richmond,  St.  Louis.  Sales  Offices:  Atlanta,  Houston. 
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FIELD  TYPE  for  coal  and 
oil  fired  heating  plants 

Heavy  duty  commercial  model  in  28"  and 
32"  sizes.  Heavy,  rigid  construction  assures 
long,  trouble  free  service.  Stainless  steel  knife 
edge  bearing  for  permanent  sensitivity.  Also 
available  in  6"  through  24"  sizes  for  domestic 
and  commercial  installations.  First  choice  of 
heating  men  —  tlie  round  control  you  can 
level  on  any  flue. 


FIELD  TYPE  «<IVIG”  for  gas  and 
gas-oil  fired  heating  plants 

A  heavy  duty,  precision  built  control  in  sizes 
8"  through  32"  for  commercial  and  industrial 
installations.  Stainless  steel  knife  edge  hear¬ 
ings  for  permanent  sensitivity.  Gate  opens  in¬ 
ward  to  regulate  updrafts,  and  outward  to 
relieve  down-drafts.  Optional  safety  switch 
available  where  codes  require.  Fully  proven, 
accepted  virtually  everywhere. 


They're  real  HEA  VYWEIGHTS 

Compare  the  weight  of  a  Field  Control  to  any  other  available.  Here  is 
proof  of  the  massive,  welded  construction,  long,  vibration-free  service, 
that  permits  Field's  supreme  accuracy. 


Sit*  Control 

Goto 

Thickness  ol  Ports 
Side  Plotes 

Ring 

Collor 

Wt.  without 
Crtn.  or  Crote 

14  M 

16  Go. 

16  Go. 

Vi  a  2' 

22  Go.  Golv. 

19» 

16  MAMG 

16  Go. 

16  Go. 

Si  a  2' 

1 8  Go.  Golv. 

28  • 

18  M 

16  Go. 

16  Gq. 

V  a  2' 

1 8  Go.  Golv. 

35* 

20  M«MG 

16  Go. 

16  Go. 

'i  a  2* 

1 8  Go.  Golv. 

41  » 

24  M«MG 

14  Go. 

16  Go. 

•i  a  2' 

18  Go.  Golv. 

6S« 

28  M«MG 

14  Go. 

1 4  Go. 

■4  a  4' 

14  Go.  H.R.S. 

110» 

32  MAMG 

14  Go. 

1 4  Co. 

H  a  4' 

14  Go.  H.R.S. 

140* 

Sm  our  complete  now  eihibit  at  the  National  Oil  Heat  and 
Air  Conditioninf  Eapoiitinn  at  the  New  York  City  Coliteum. 
June  11-15.  1956.  Space  No.  246. 


FIELD  CONTROL  DIVISION 

of  H.  D.  CONKEY  &  COMPANY.  Mendofa, 
Affiliates 
Conco  Building  Products.  Inc.  *  Brick,  Tile,  Stone 


Conco  Materials  Handling  Division 


Cranes,  Hoists 
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ELIMINATE  YOUR  HEATING  PUMP 
PROBLEMS-FOR  GOOD! 


call  in  a  Skidmore  Specialist 


There’s  no  need  for  heating  engineers, 
architects  or  contractors  to  worry  these 
days  —  they  know  the  record  of  per¬ 
formance  and  continuous  service  of 
Skidmore  Pumps  throughout  the  years 
—  they  know  that  from  this  one  source 
(The  Skidmore  Heating  Pump  Spe¬ 
cialist)  you  can  get  experienced  council 
on  every  type  of  pump  installation. 
Tailored  to  your  specific  needs  —  you 
eleminate  your  pump  problems  “for 
good.”  There’s  a  Skidmore  Specialist 
in  every  principal  city  —  call  him  to¬ 
day! 


( 


AIR  CONDITIONING,  HEATING  AND  VENTILATING,  MAY,  1956 


33 


PUMPS 


•  The  Skidmore  Type  VC  Condensation  Pump  and 
,  *  Receiver  has  low  inlet  connection  .  .  .  operates 
quietly  . . .  impeller  is  bronze  centrifugal  enclosed 
type.  Especially  designed  for  handling  hot 
condensate,  entire  unit  can  be  removed  for  in¬ 
spection  or  repair  without  disturbing  piping 
connections.  Skidmore  Pumps  are  furnished  in 
either  single  or  duplex  type  according  to  in¬ 
stallation  requirements. 


For  complete  information  write  for 
SKIDMORE  VC  Bulletin  No.  lO-B. 


TYPE  UV  CONDENSATION  PUMP 

Where  returns  are  too  low  to  permit 
the  operation  of  horizontal  type 
pumps  —  the  Skidmore  UV  Pump 
performs  very  satisfactorily.  Consists 
of  vertical  pump  and  motor  unit  with 
float  and  float  switch  mechanism 
mounted  on  sump  tjrpe  receiver  unit. 
Write  for  Bulletin  No.  19-B.  Also  fur¬ 
nished  in  duplex. 


ST.  JOSEPH,  MICHIGAN 


INSUL-ITE  is  a  special  blend  of  a 
natural  hydroeariM>n  which  fuses  itself 
to  the  pipe  and  forms  a  thick  pro* 
tective  coating  of  insulation  which 
requires  no  niaintenance,  need  not  be 
replaced  or  repaired. 

•  Unbelievably  SIMPLE  . . .  Requires 
no  skill  to  install,  no  special  equip¬ 
ment. 

•  Amazingly  EFFECTIVE  .  .  .  Can  l)e 
used  under  any  conditions,  regard¬ 
less  of  the  nuniher  or  size  of  pipes. 

•  Uiuleniahly  ECONOMICAL  ...  No 
wrapping  of  pip<*  necessary  .  .  .  just 
backfill  the  trench  with  INSUL-ITE 
instead  of  earth. 

•  Can  Ik*  used  for  HOT  or  COLD  liquids 
or  vapors. 


DISTRIBUTOR  TERRITORIES  AVAILABLE 


For  further  information  write, 


G.S.  ZIEGLER  &  COMPANY 


KRITZP'R  STB  (Slope  Top)  is  a  high  capacity 
baseboard  used  in  schools,  hospitals,  institutions,  and 
other  large  area  heating  applications.  It  is  made  of  heavy 
gauge  steel,  die-formed  with  safe  rounded  edges  to  with¬ 
stand  the  knocks  and  bumps  of  everyday  use. 

Clean  linesandattractiveappearancemake  KRITZER 
STB  at  home  in  any  interior  .  .  .  institutional,  commercial, 
industrial. 

Performance  is  assured  .  . .  KRITZER  coils,  with 
covers,  are  thoroughly  tested  in  the  industry’s  most 
modern  re.search  laboratory.  Ratings  are  Certified.  All 
products  guaranteed  for  materials  and  workmanship. 

KRITZER  is  the  world’s  largest  exclusive  manufac¬ 
turer  of  radiant  baseboard.  Buy  Kritzer.  Get  the  latest 
...  Get  the  best! 

KKITZEK  RADIANT  COILS,  INC.  2h01  Lawrence  Ave.,  Chicago  25. 


The  answer  to 

iAR6£AReA 

f/eAme... 


KRITZER 

Radiant 
IB  Baseboard 


KRITZER  QUALITY  HEATING  PRODUCTS 


•  K”  LINE  SLOPE  TOP  STANDARD  UNIVERSAL  CONVECTOR,  KRITZER 

BASEBOARD  BASEBOARD  BASEBOARD  BASEBOARD  SLOTTED  FRONT  FINNED  TUBE 


I 


KRTZER 


I 


REPRESENTATIVES  IN  PRINCIPAL  CITIES 
SEE  YOUR  JOBBER  FOR  KRITZER  PRODUCTS 


”/F  irS  KRITZER,  IT'S  RIGHT,  SIR!" 
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Dunham  Finned  Tube  Radiation  in  main  reception  room  used  with  METRO  simplified  method  of  piping 
at  Assumption  Hail,  Duquesne  University.  Along-the-wall  radiation  is  also  available  in  four  other  styles — 
fits  in  anywhere. 

Heating  Contractor:  George  H.  Soffel  Co.,  Inc.,  Pittsburgh,  Pa. 

Architect:  William  York  Cocken,  Pittsburgh,  Pa. 


General  Contractor:  Duquesne  University  Department  of  Engineering,  Pittsburgh,  Pa. 


Duquesne  University  knows  that  it  pays 

to  depend  on  DUNHAM 
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Dunham  Type  M  Unit  Heater  in  cafeteria  at  Assumption  Dunham  Convector  in  dormitory  rooms  . . .  painted  to  blend  with 

Hall,  Duquesne  University.  Twin  blower  fans  directly  mounted  wall.  Individual  room  heat  control  assured  by  knob -operated 

on  motor  shaft  distribute  heat  evenly  and  quietly  over  large  area.  damper.  Chain-operated  damper  available. 


Dunham  Vacuum  Heating  Pump — ’’heart”  of  the  fuel¬ 
saving  VARI-VAC®  system.  Keeps  subatmospheric  steam 
circulating  under  vacuum,  product's  pressure  differential  be¬ 
tween  supply  and  return  METRO®  piping.  Quickly  pulls  air 
and  condensate  from  system. 


Dunham  VARI-VAC  Control  Panel  in  Assumption  Hall.  Pro¬ 
vides  centralized,  one-man  operating  station  for  all  system  settings 
and  remote  control  readings.  The  electronic  ’’brain”  of  this  system 
saves  up  to  40%  on  fuel. 


uquesne  University  officials  know  from  experience 
you  can  depend  on  Dunham  for  all  heating  equipment 
needs  .  .  .  from  a  simple  radiator  trap  to  fully  engineered 
precision  control  systems  that  assure  greater  comfort  for 
fewer  fuel  dollars. 

That’s  why  Dunham  heating  equipment  is  used 
throughout  to  heat  Assumption  Hall,  Duquesne’s  beau¬ 
tiful  new  girls’  dormitory.  All  radiation,  unit  heaters, 
vacuum  pumps,  temperature  controls  and  heating  sjje- 
cialties  bear  the  brand  —  Dunham. 

For  that  next  job— regardless  of  what  type  of  equip¬ 
ment  you  need— why  not  depend  on  Dunham,  as  thou¬ 
sands  of  others  have,  so  that  full  responsibility  for  delivery 
and  i)erformance  rests  with  one  manufacturer? 

For  full  information  about  the  complete  Dunham  line, 
write  for  Bulletin  ACHV-5,  C.  A.  Dunham  Company,. 
4(K)  W.  Madison  Street,  Chicago  6,  Ill. 


DunHflm’ 


HEATING  A  COOLING  EQUIPMENT 

RADIATION  •  CONTROLS  •  UNIT  HEATERS  •  PUMPS  •  SPECIALTIES 
C.  A.  DUNHAM  COMPANY  •  CHICAGO  •  TORONTO  •  LONDON 
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AIR  DIFFUSERS 
with 

DIFFUSING  VANES 

I 

Each  AGITAIR  square  and  rectangular 
'  air  diffuser  is  custom  designed  to  meet 
your  requirements  of  air  flow  and 
interior  treatment. 

These  AGITAIR  diffusers  have  built-in 
diffusing  vanes,  scientifically  arranged 
in  unlimited  louver  patterns  to  provide 
certified  100%  draftless  air  distribution 
from  any  ceiling  or  wall  location. 

AGITAIR  Catalog  R-107  shows  you  how 
to  select  the  proper  size  and  pattern 
for  your  job  conditions. 

I  Write  for  your  copy  today. 


AIR  DEVICES  INC. 

18S  MADISON  AVENUE,  NEW  YORK  16,  N.  Y. 
air  diNuiers  •  filters  •  exhausters 
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you 


can  depend  on  FIGIIFIIR  for  better 


air 


Yarway  Gun-Pakt  Expansion  Joints  are  just 
what  the  "doctor”  ordered  for  this  overhead 
steam  line  at  a  large  southern  hospital— and 
he  ordered  22  of  them! 

In  institutions,  industrial  plants  and  other 
large  steam  distributor  systems  Yarway  Gun- 
Pakt  Joints  are  growing  in  popularity. 

Yarway  Gun-Pakt  slip-type  joints  give  long 
life— no  fatigue  failures. 

You  need  fewer  joints  per  length  of  line,  with 
traverses  up  to  12”  single  and  24”  double. 


With  Gun-Pakt  joints  packing  may  be  added 
as  necessary,  under  full  steam  pressure  right 
on  the  job— no  unpacking,  no  shutdowns. 

There’s  also  lower  pressure  load  on  end  anchors 
because  excessive  strains  are  eliminated. 

All  these  are  reasons  why  it  will  pay  you  to  "do 
as  the  doctor  ordered” — look  into  Yarway 
Gun-Pakt  Expansion  Joints.  Write  for 
Bulletin  EJ-1914. 

YARNALL-WARING  COMPANY 

104  Mermaid  Avenue,  Philadelphia  18,  Pa. 
Branch  Offices  in  Principal  Cities 


GUN-PAKT  EXPANSION  JOINTS 


SURE  CURE  FOR  EXPANSION  JOINT  TROUBLES 
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for  plumbing 
conditioning 


heating, 

systems 


Engineered 


TYPE  D  DOUBLE  SUCTION 
HORIZONTALLY  SPLIT  CASE  PUMP 


A  rugged,  heavy-duty  pump  that  guaran¬ 
tees  long,  trouhle-free  service.  The  rotating 
assembly  may  he  inspected  without  dis¬ 
connecting  the  piping.  Capacities  up  to 
19IM)  G.I’.M.  Hea<ls  to  .S.'IO  Ft.  Descrihed 
in  Bulletin  101. 


TYPE  CC  CLOSE  COUPLED  PUMP 

Handles  the  toughest  pumping  johs  ef¬ 
ficiently  and  in  the  least  possible  space. 
May  be  mounted  in  any  position  as  long 
as  the  motor  is  not  lower  than  the  pump. 
Equipped  with  leak-proof  mechanical  seal. 
Capacities  up  to  .500  G.P.M.  Heads  to  215 
Ft.  Descrihed  in  Bulletin  100. 


TYPE  FC  PEDESTAL 

MOUNTED  FLEXIBLE  COUPLED  PUMP 

hike  the  C.C,  all  FC.  pumps  are  eipiipped 
wi  th  the  most  reliable  mechanical  s«*al  ever 
built  into  a  pump,  ('.eramic-faced  station¬ 
ary  seat  is  highly  resistant  to  wear. 
Accurately  lapped  surfaces  and  automatic 
adjustment  for  wear  assures  long  life 
uiuler  strenuous  service.  Describetl  in 
Bulletin  l(t7. 


For  trouble-free,  “worry-proof,"  efficient 
pumping  at  all  times  —  specify  Chicago 
Pumps.  Write  for  complete  information. 


Subtidiary  of  Food  Machinery  and  Chemical  Corporation 

9  BUILDING  PUMP  DIVISION 

*M  MVfMIT  ranWAT  a  aOCAQO  14.  UWOB 


Coedo-Vae  $.  Sur*  Ralura  9.  AVC,  LVC,  Fin,  Houn  i  Circuloling  Puap*.  Fetuaiatic 
&  Taakhw*  w«i*r  .  .  Fluih  Iumb  9  Sawog*  timOm,  Uiim  Oienil  9  & 

NeaCMt  lUe*  Puapi.  Fiaep*  Mr  anry  ladualrtol  uaa 
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with  the  newly-designed  BAG  "packaged"  models,  and  a  complete  line  of  open-type  condensing  units. 

BRUNNER  MANUFACTURING  COMPANY, .UTICA,  N.  Y. 

THE  BRUNNER  CO.,  GA I  N  E  S  V I  L  L  E ,  G  A. 

IN  CANADA:  BRUNNER  CORP.  (CANADA)  LTD.,  TORONTO,  ONTARIO 


IBUNnEr 

^  ClkJI'K  lOAJk  ^ 


New  BAC  "packaged"  models 
are  available  in  3,  5,  7 Vi  and  10 
H.P.  sizes.  Smaller  and  more 
compact,  these  new  units  are 
attractively  finished  in  Hammer- 
tone  Green. 


Open-type  Condensing  Units 
available  in  a  wide  range  of 
sizes  .  .  .  through  100  H.P. 


r  1 


HEATING-COOLING  COMBINATION 


Webster  Tru-Perimeter  Forced  Hot  Water  Baseboard  Heating 
with  compatible  Warren  Webster  Cool  Air  System 


In  a  Philadelphia  suburb,  these  85  Webster-heated 
Webster-c(M)led  ranch  homes  at  less  than  $15,(KK) 
point  the  way  to  year-round  comfort  in  a  (piality 
house  —  without  any  compromise,  winter  or  summer. 
Two  completely  independent,  completely  compat¬ 
ible  systems  —  each  providing  unsurpassed  comfort 
—  give  the  builders  of  Stanwood  Homes  an  advan¬ 
tage  equalled  only  in  costly  custom-built  dwellings. 

At  Stanwood,  Webster  Tru-Perimeter  Forced  Hot 
Water  Baseboard  Heating  provides  winter-long, 
draft-free  tt)mfort  at  low  fuel  cost.  Installation  is 
easy  and  economical  .  .  .  heating  is  installed  after 
plastering. 

And  at  Stanwood,  Warren  Webster  Cool  .\ir  System 
gives  summer-long  comfort  in  rooms  recpiiring  cool¬ 
ing.  Cooler  utilizes  glass  fiber  supply  and  return 
ducts,  and  a  single  plenum  chamber  of  vaporproof 
insulation  board.  Ducts  are  easy  and  inexpensive  to 


install.  Registers,  with  dampers,  give  complete  con¬ 
trol  of  cool  air  distribution  to  each  room.  Central 
thermostat  permits  choice  of  full  cooling  in  hot 
weather;  fan-circulated  filtered  air  in  mild  weather; 
complete  shut-down  in  cool  weather. 

For  information  on  Webster  Baseboard  Heating 
with  compatible  Warren  W’ebster  C(K)1  .Xir  System, 
see  your  W'ebster  Representative,  or  write  us. 

AJdress  Dept.  HV-5 

WARREN  WEBSTER  &  COMPANY 

Camdfii  5,  New  Jersey  :  :  Hepresentatives  in  I’rineipal  Cities 
In  Canada,  Darlitif’  Brothers,  Limited,  Montreal 


WARREN 


H  E  AT  INC&COOLINC 
EQUIPMENT 


LOCATED  NEAR  YOU  —  TO  HELP  YOU.  W  ebster  Representatives  in  tltese  66  U.  S.  Cities:  Albany,  Atlanta,  Atlantic  City, 
Baltimore,  Bethlehem  (Pa.),  Birmingham,  Boston,  Buffalo,  Butte,  Charleston  (W’.  Va.),  Chattan(K)Ha,  Chicago,  Cincinnati,  Cleve¬ 
land,  Columbia,  Columbus,  Dallas,  Da\enix)rt,  Dayton,  •  Denver,  Des  Moines,  Detroit,  Grand  Rapids,  iiarrisburg,  Houston, 
Indianaix)lis,  Kansas  City,  Kingston  (Pa.),  La  Porte  (Ind.),  Little  RckIc,  Los  Angeles,  Louissille,  Lublxxk,  Memphis, 
Milwaukee,  Minneapolis,  Nashville,  Newark,  New  Haven,  New  Orleans,  New  York,  Oklahoma  City,  Omaha,  Orlando, 
Philadelphia,  Pittsburgh,  Portland,  Raleigh,  Richmond,  Itoanoke,  Rochester,  Saginaw,  St.  Louis,  Salt  Lake  City,  San  Antonio, 
San  P'rancisco,  Seattle,  Sjx>kane,  Springfield  (Mass.),  Syracu.se,  Toledo,  Trenton,  Tulsa,  Washington,  W  ichita,  W  ilmington  .  .  . 
In  Canada,  Darling  BrotluTs  Ltd.,  .Montreal. 
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Model  of  Stanwood  Home,  Croydon,  Pa.,  displayed  at  \.\HB  Show  in  Chicago.  Shows  independent  W'ehster  heating  and 
cooling  systt-ms  teamed  sm(M)thly  for  year-romul  comfort.  Builder:  Stanw(H)d  Corporation,  Philadelphia.  I’roject  Manager:  Glace 
&  Cilace,  Inc.,  Harrisburg,  Pa.  Heating  and  Air  Conditioning  Contractor:  Ma.\  Weiner  &  Sons,  Philadelphia. 


Cooling  Comfort  Advantages  of 
Warren  Webster  Cool  Air  System: 

CJooling  system  completely  iiiclepenclent  of 
heatinj»  system 

Ducts  specifically  designed  for  cooling  only 
Separate  thermostatic  controls  for  cooling 
and  heating 

Simple  and  (jiiick  installation  —  integral 
insulation  and  vapor  .seal 
.Air-cooled  etjuipment  in  adetpiate  range  of 
sizes 

Not  a  “room  cooler”  — W'ehster  System  cools 
entire  house. 

Heating  Comfort  Advantages  of 
Webster  Baseboard  Heating: 

Forced  hot  water  spreads  clean,  (piiet, 
gentle  heat  along  exposed  walls 
Heating  is  uniform  and  draft-free 
No  baked  heat  concentrations,  no  “smell” 
of  heat 

(uves  comfort,  even  beside  large  windows 
CJontrols  proxide  easy  regulation  of  heat 
delivery 

Wasteful  overheating  avoided 

Low  fuel  cost  .  .  .  economical  maintenance 

Permits  complete  freedom  in  furniture 

arrangement 


Installation  of  Warren  Webster 
C^ool  Air  System,  showing  c(H)ling 
unit  with  hermetically  sealed 
refrigeration  cycle  and  glass  fiber 
.supply  and  return  ducts  leading  to 
plenum  chamber. 


Cait-away  view  of  Webster  Base¬ 
board  Heating,  showing  heating 
element  of  finned  copper  tubing 
behind  metal  baseboard.  Note  its 
simplicity. 


THE  YOUNGSTOWN  SHEET  AND  TUBE  COMPANY  Carbon,  Alloy  and  Yoloy  Steel 

General  Offices  Youngstown,  Ohio  District  Sales  Offices  in  Principal  Cities. 

SHEETS  -  STRIP  -  PLATES  •  STANDARD  PIPE  -  LINE  PIPE  -  OIL  COUNTRY  TUBULAR  GOODS  -  CONDUIT  AND  EMT  - 
MECHANICAL  TUBING  -  COLD  FINISHED  BARS  -  HOT  ROLLED  BARS  -  WIRE  -  HOT  ROLLED  BODS  -  COKE 
TIN  PLATE  -  ELECTROLYTIC  TIN  PLATE  -  BLACK  PLATE  -  RAILROAD  TRACK  SPIKES  -  MINE  ROOF  BOLTS 


Pablished  in  the  interest  of  the  Soft 
Drink  Conners  Associotion  and  the  con* 
ninf  industry. 


Eliminate  the  hazard  of  broken 
bottles  in  your  plant  by  provid¬ 
ing  your  employees  the  safety 
and  convenience  of  canned  soft 
drinks. 


12  fluid 


Call  your  soft  drink  supplier  and 
learn  the  many  advantages  of 
dispensing  drinks  the  modern 
way — in  cans. 


Above  ore  illnstroted  two  of  the  modern 
cons  for  soft  drinks,  now  ovoiloble  for 
in-plont  nse. 
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i-k 


FOR  USE  WITH  FREON 
OR  WITH  HOT  AND 
COLD  WATER 


FOR  REMOTE  INSTALLATIONS  ON 
NEW  OR  OLD  CONSTRUCTION 


MOTELS 
HOTELS 
HOMES 
OFFICES 
M  HOSPITALS 
P  and 

^  General  Buildings 


Conceal-X  is  built  to  save  you  money,  moke  you  money,  and  to  better 
satisfy  your  customer.  It  is  a  real  space  saver  designed  for  use  in  out 
of  the  way  places  and  with  the  capacity  to  do  a  big  job  quietly.  Recom¬ 
mended  for  motels,  dwellings  and  buildings  for  Winter-Summer  air 
conditioning.  Conceal-X,  installed  in  vestibules,  overhead  entrance 
ways,  plenums,  closets  or  hallways  with  or  without  false  or  furred  ceil¬ 
ings,  provides  horizontal  discharge  to  one  or  several  adjacent  rooms. 
Best  of  all,  Conceal-X  incorporates  the  Peerless  patent-applied-for  Hi-F 
finned  construction  that  gives  you  greater  B.T.U.  efficiency  year  after 
year.  May  we  send  you  bulletin  and  specifications? 


PEERLESS  OP  AMERICA,  INC. 

MANUrACTURIRS  Of  RIFRIOiRATION  AND  Auf CONDITIONIHO  COILS.  SlNCf.  1912 
Dept.  A.  SSSO  N.  PULASKI  R  O  AD,1 0  N  I  C  AS  O  SO,  ILL.,  U.S.A. 
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HARTZELL  DUCT  FANS 
exhaust  smoke  and  fumes 
on  Rheem’s  high-speed 
barrel  production  line 


At  the  Rheein  Manufacturing  Company  plant  in 
Ht)uston,  Texas,  two  H" ,  1  HP  Hartzell  belt-drive 
duct  fans  in  a  perforated  head  remove  welding 
smoke  and  paint  fumes  along  a  high  speed  barrel 
production  line.  Other  Hartzell  fans  power  similar 
exhaust  systems  in  every  state  in  the  Union. 

Why  should  Rheem  ch»)t)se  Hartzell?  Because 
in  thousands  of  tough  industrial  installations, 
Hartzell  fans  have  proved  their  efficiency,  rugged 
reliability  and  long  life.  And  these  are  the  char¬ 
acteristics  wide-aw  ake  management  demands  of  its 
air  moving  equipment. 

If  you  have  an  air-moving  problem  of  any  kind, 
Hartzell  fans  ,  .  .  and  Hartzell  engineering  "know¬ 
how”  .  .  .  can  solve  it  for  you.  But  don’t  wait  until 
a  problem  arises  . . .  get  acquainted  now  w  ith  w  hat 
Hartzell  can  do  for  you.  Just  mail  the  coupon 
below  or  call  your  nearby  Hartzell  field  engineer. 


HARTZELL 

BELT-DRIVE  DUCT  FAN 


This  fan  is  ideal  for  moving 
flammable  fumes,  corrosive  ele¬ 
ments  or  abrasive  dust  through 
a  duct  system.  And  it’s  as  easy 
to  install  as  a  section  of  duct  it¬ 
self.  Cast  aluminum  alloy  pro¬ 
pellers — single,  two-propeller  or 
multiblade  models — 12  "  to  60". 


The  installation  shown  was  handled  by  the  Hartzell  field 
office  at  5717  Kirby  Drive,  Houston,  Texas,  phone  KE-4565. 
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a$  1 1  individual  sections,  this 

— ^ 8ya"xll",  casobound  book  totals  152 
4i poses,  including  221 

*  figures,  25  tables  and  numerous  equations. 
SECTIONALIZEO  EDITORIAL  TREATMENT 

Sec.  I— General  PriiKipies  of  FouiMiry^^^^:^* 

Ventilation  and  Foundry  Hy>  - 

giene  Problems  ^  ^ 

Sec.  2— Exhaust  Hoods  and  System  ^ 

Design 

Sec.  3<~Practical  Design  of  SoiMi^an- 

s„.  Send  'Ifou^  Otdc 

Problems  _  NOWI 


Through  adoption  of  wide*scale  Safety  Practices  and 
Plant  Modernization  Progrgms,  the  foundry  field  has 
embarked  on  a  crusade  for  unbiased  acceptance 
among  neighborhoods  .  .  .  workers  .  .  .  industry. 


In  line  with  the  objective,  and  developed  under  direc¬ 
tion  of  the  AFS  Safety,  Hygiene  and  Air  Pollution 
Control  Program,  ENGINEERING  MANUAL  FOR 
CONTROL  OF  IN-PLANT  ENVIRONMENT  IN  FOUN¬ 
DRIES  is  designed  to: 

I  "Assist  in  the  standardization  of  dust  eliminat¬ 
ing  equipment  and  improvement  of  shop  operating 
conditions."  .  'i- 


Sec. 


■ 


^  "Promote  standards  for  dust  elimination  and 
control  equipment  in  cooperation  with  manufacturers 
of  such  equipment.” 


“^ere  ^  a 


a  reliable 


foundry  reference.  It  is  the  kind  of  dependable, 
thought-provoking  material  that  should  be  readily 
available  to  every  foundry  engineer.  Copies  of  ENGI¬ 
NEERING  MANUAL  FOR  CONTROL  OFSIN^LANT 
ENVIRONMENT  IN  FOUNDRIES  should  be  on  Hse  work 
tables  of  management  teams  in  both  large  and 
small  plants. 


Sec. 

Sec. 


5—  General  Principles  for  Melting 
and  Pouring  Operations 

6—  Cleaning  Room 

7—  Housekeeping  and  Miscellane¬ 
ous  Control  Measures 

8—  Radiation 

9—  Welding  and  Woodworking  ^ 
Sec.  lO^Dust  and  Fume  Collectors,  Fans 

and  Motors 

Sec.  1 1  — Maintenonce  and  Testing 


Sec. 

Sec. 


■  AMERICAN  FOUNDRYMEN'S  SOCIETY 
St  ^9acU. 


I 

I 

I 

I 


Please  send  me  _ _ _  _  copies  of  CNGINECKINC 

MANUAL  FOR  CONTROL  OF  IN-PLANT  ENVIRONMENT  IN 
FOUNDRIES.  Q  Remittance  enclosed  Q  Send  invoice 


-Title- 


.ompany 


lAddress- 

I 

■Oity - 


-Zone- 


-State- 


O^neral 

''ESTMENT  corporation 


WHY  DID  THIS  HOUSTON  FIRM  SELECT 
G-E  PACKAGED  AIR  CONDITIONERS? 


American  General  Investment  Carp.  Main  and  Richmand  Sts.,  Hauston,  Texas.  Architect:  Wyatt  C.  Hedrick,  Inc. 
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Furthermore,  since  a  G-E  Packaged  Sys¬ 
tem  is  a  unit  system,  just  those  zones  are 
cooled  in  which  people  are  working.  Any 
unit  may  be  taken  out  of  operation  at  any 
time.  And  if  a  unit  requires  servicing,  such 
as  a  periodic  change  of  filter,  it  may  be  shut 
down  without  affeaing  the  operation  of 


Six  G-E  units  cool  20,000  sq.  ft _ satisfy  the 

individual  cooling  needs  of  five  zones 


packaged  AIR  CONDITIONERS 


^vgrtss  is  Our  Must  Important  Ptoduct 

GENERAL^  ELECTRIC 


Self-contoined  ceiling  models— 3  and  5  ton 
air-cooled— 3,  5  and  7'/2  ton  vrater-cooled. 


Self-contained  floor  models— 3,  5,  7V2,  10 
and  15  ton  water-cooled. 


Progressive  firms  like  American  General 
Investment  Corporation  are  turning,  more 
and  more,  to  the  modern,  low-cost  way  to 
air  condition  a  building.  G-E  Packaged 
Units  have  all  the  efficiency  of  central 
systems  plus  greater  flexibility  in  meeting 
varied  air  conditioning  requirements. 


In  American  General  Investment’s  new 
Houston  office,  the  large  office  areas,  the 
numerous  small  offices  and  the  business 
machine  room  are  divided  into  five  zones. 
Six  G-E  units— one  5-ton,  one  15-ton  and 
four  10-ton,  all  located  out-of-space— per¬ 
mit  individual  temperature  and  humidity 
control  of  each  zone. 


Thus,  both  the  business  machine  room, 
which  has  a  high  internal  heat  load,  and 
the  normally  less  warm  offices,  are  inde¬ 
pendently  air  conditioned— eliminating  the 
problem  of  overcooling  one  zone  in  order 
to  keep  another  zone  comfortable. 


other  units.  Write  for  data  to;  General 
Electric  Co.,  Commercial  and  Industrial 
Air  Conditioning  Dept.,  Bloomfield,  N.  J. 


MORE  ADVANTAGES  WITH  G-E 
PACKAGED  AIR  CONDITIONERS: 


•  Low  installation,  low  operating  costs. 


•  Provide  maximum  design  freedom  in  new 
construction  and  modernization.  Floor 
models  can  be  used  in  space  or  concealed. 
Ceiling-mounted  models  take  no  floor  space 
—may  be  shelf-mounted. 


•  Streamlined  cabinet  styling. 


•  All  models  may  be  used  singly  or  in  multi¬ 
ple  to  meet  any  air  conditioning  need. 


•  Muggy  Weather  Control  removes  excess 
moisture  in  any  weather  without  overchill¬ 
ing  or  clammy  cooling. 


•  Built  and  assembled  by  G.E.  Five-year  war¬ 
ranty  covers  entire  sealed  cooling  system. 


Increase  turbulence  of  air  flowing  over  a  surface  and  heat 
transfer  from  that  surface  is  increased.  Develop  a  pattern 
on  the  surface  which  will  build  turbulence  to  a  maximum 
within  the  allowable  pressure  drop  limits  .  . .  there  you  have 
the  latest  contribution  from  Halstead  and  Mitchell  engineers 
.  .  .  the  new,  exclusive  “TURBU-FLO”  finned  surface! 

“Turbu-Flo”  assures  you  of  extra-safe  ratings  for  your 
manufactured  equipment,  because  added  heat  transfer  pro¬ 
vides  an  unusual  margin  of  added  capacity. 

“Turbu-Flo”  is  manufactured  by  ultra-modern  equipment 
in  our  giant  Zelienople  plant  to  the  exacting  quality  stand¬ 
ards  that  have  made  Halstead  and  Mitchell  products  dis¬ 
tinctive  in  the  air-conditioning  and  refrigeration  industry. 

“Turbu-Flo”  finned  surface  is  immediately  available  to 
meet  your  every  need. 

Halstead  &  Mitchell,  Bessemer  Building,  Pittsburgh  22,  Pa. 
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Honeywell  Customized  Temperature  Control— a  case  history 


How  Honeywell  helps  give  Denver’s 


Milt  Hinh  Center  office  huitJing,  Denver,  Owners:  XCebb  &  Knapp  anJ  Ctorge  /I.  Fuller  Company.  Architects:  /.  M.  Pei  &  Associates;  Kahn  &  Jacobs  and 
G.  Meredith  Musick.  Consulting  engineers:  Jares,  Baum  &  Bolles;  Severud-Elstad-Krueger.  General  contractor:  George  A.  Fuller  Company.  Prime  mechanical 
contractor:  Kerby  Saunders,  Inc.  Plumbing  and  beating  contractor:  Crabb  Plumbing  &  Heating  Co.  Eiectrtcal  contractor:  Ftshback  fj  Moore. 
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Remarkable  sense  of  space  is  present  in  outside  offices 
such  as  this  one,  occupied  by  Webb  &  Knapp  senior  vice  pres¬ 
ident,  Arthur  Rydstrom.  Open  effect  is  created  by  strip  windows 
at  floor  level  and  larger  glass  panels  above.  Despite  such  free 
use  of  glass,  comfort  is  constant.  In  offices  tenants  need  only 
dial  their  choice  of  temperature;  the  Honeywell  Customized 
Temperature  Control  installation  then  maintains  it  accurately 
and  efficiently. 


Individual  office  temperature  control  is  indicated 
in  this  typical  Mile  High  Center  floor  plan,  showing  Honey¬ 
well  thermostat  locations.  Flexibility  and  quick  response  of 
the  Honeywell  Customized  installation  helps  solve  another 
problem,  too.  At  Denver  s  elevation,  one  side  of  the  building 
often  needs  heat  while  the  other  needs  cooling.  Electronic 
solar  thermostats  on  the  roof  activate  cooling  according  to 
changes  in  the  direction  of  the  sunlight  striking  the  building. 


Mile  High  Center  ideal  comfort 


Tenants  of  imposing  new  office  building  may 
choose  individual  comfort  preferences 


Business  quarters  completely  modern  in  concept 
are  provided  by  the  new  23-story  Mile  High 
Center  office  building  that  dominates  Denver’s  skyline. 

Ideal  indoor  weather  was  assured  by  the  building’s 
planners.  For  they  chose  a  Honeywell  Customized 
Temperature  Control  installation  to  govern  the  year- 
round  air  conditioning  system,  giving  tenants  in¬ 
dividual  comfort  control. 

Adjoining  the  central  structure  is  a  three-level  trans¬ 
portation  building  with  a  lower  level  concourse  where 
shops  and  restaurants  are  located.  Because  of  the 
flexibility  of  Honeywell  controls,  customized  comfort 
is  enjoyed  throughout  Mile  High  Center — from  lofty 
offices  to  lower  level  shops. 

That’s  what  ’’customized”  means— a  control  in¬ 
stallation  fitted  to  the  needs  of  the  building  and  its 


occupants,  in  heating,  cooling,  ventilating  and  humid¬ 
ity  control. 

True  customized  control  can  be  provided  only  by 
Honeywell.  Because  only  Honeywell  manufactures 
all  three  types  of  controls— pneumatic,  electric  and 
electronic.  Hence  only  Honeywell  is  in  a  position  to 
make  truly  objective  recommendations. 

Whether  it’s  an  office  building,  factory,  bank  or 
store — any  building  of  any  size,  new  or  existing — 
Honeywell  Customized  Temperature  Control  can 
help  solve  your  clients’  problems  of  heating,  ventilat¬ 
ing,  air  conditioning  and  industrial  control. 

For  full  details  on  Honeywell  Customized  Tempera¬ 
ture  Control,  and  the  economical  Periodic  Mainte¬ 
nance  Plan,  call  your  local  Honeywell  office.  Or  write 
Honeywell,  Dept.  HV-5-65,  Minneapolis  8,  Minn. 


MINNEAPOLIS 

Honeywell 


Customized  Temperature  Control 
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HERMAN 

A  Name  Known  For  Better  Air 
throughout  half  a  century 


OLD  ENOUGH  to  have  built  a  reputation 
for  quality  and  dependability 
throughout  half  a  century. 


NELSON 


HORIZONTAL  UNIT  HEATER 

Available  in  18  sizes,  designed  for  cell* 
ing  suspension  and  also  to  use  either 
steam  or  hot  water.  Quiet  operation; 
compact  design.  Catolog  No.  700. 


YOUNG  ENOUGH  to  be  continually  in 
the  foreground  with  the  newest 
developments  in  heating,  cooling 
and  ventilation. 

BIG  ENOUGH  to  offer  one  of  the  most 
complete  lines  in  the  industry,  and 
a  natron-wide  service  organization 
second  to  none. 

SMALL  ENOUGH  to  give  every  customer 
the  prompt  personal  attention  and 
service  that  his  order  requires. 


INDUSTRIAL  HEATER 

Replaces  exhausted  air,  balances  minus 
pressures.  Big  capacity  — does  the  job 
of  many  smaller,  propeller-type  units. 
Catalog  No.  750. 


UNIT  BLOWER 

Yeors-oheod  features  in  new  * 'pack¬ 
aged"  Unit  Blowers.  Compact,  space¬ 
saving,  easy  to  service.  Wide  ronge  of 
unit  sizes.  Cotalog  No.  826. 


A  wealth  of  useful  data 
now  ready  for  you 
in  the  NEW 

HERMAN  NELSON  Catalogs 

New,  modern  format  .  .  .  eosy-to-reod 
engineering  catalogs  that  are  the  finest 
in  the  industry  are  yours  for  the  asking. 
Request  catalogs  you  need  on  your 
business  letterhead.  Address  American 
Air  Filter  Co.,  Inc.,  294  Central  Ave., 
Louisville  8,  Ky. 
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Heating  and  Ventilating  Products 


CONSOLE  HEATER 


GAS-FIREO  UNIT  HEATER 


VERTICAL  UNIT  HEATER 


16  niod0ls~64  air  inlet-outlet  arrange¬ 
ments.  Fully-recessed,  semi-recessed  or 
free-standing  applications.  Smartly  de¬ 
signed.  Catalog  No.  727. 


Hangs  on  ceiling,  out  of  the  way,  or 
mounts  on  wall  or  floor.  Quiet  opero- 
tion,  slow  speed,  with  completely  rota¬ 
table  fan  sections.  Catalog  No.  77S. 


Job-rated  for  stores,  lobbies,  studios, 
warehouses,  offices,  solesrooms  — af/ 
efficient  heating.  Available  in  seven 
different  sizes.  Catalog  No.  715. 


For  high  ceiling  installations.  Discharges 
air  vertically  downward  or  at  angle  to 
vertical  in  various  directions.  Steam  or 
hot  woter.  Catalog  No.  700. 


CLASSROOM  UNIT  VENTILATOR 


Available  either  with  steel  fins  on  steel 
tubing  or  aluminum  fins  on  copper  tub¬ 
ing.  Light-weight,  suitable  for  exposed  or 
concealed  installation.  Catolog  No.  790. 


Free  standing  or  semi-recessed  models 
in  4  depths  and  3  or  4  heights.  Can 
be  furnished  with  dampers.  Steam  or 
hot  water.  Catalog  No.  791. 


Functional,  trim,  clean  lines  — the  mod¬ 
ern  version  of  the  unit  classroom  heater 
and  ventilator.  Efficient,  functional  in 
design,  attractive.  Catalog  No.  3500. 


New  type  air-conditioning  units  for  low 
cost  commerciol  and  industrial  applica¬ 
tions.  Delivers  up  to  1 5,000  cu.  ft.  deon, 
cooled  air  per  minute.  Catalog  No.  785. 


PROPELLER  FAN 

Operates  horizontally  or  vertically;  belt 
or  direct  drive.  Wide  range  of  sizes  in 
both  types.  Capacities  to  36,150  CFM. 
Low  operating  cost.  Catalog  No.  800. 


INDUSTRIAL  EXHAUSTER 


CENTRIFUGAL  FAN 


A  complete  line  of  steam,  hot  water, 
chilled  water,  direct  expansion  and  spe¬ 
cial  duty  coils.  Catalog  No.  49-NF. 


Exclusive  hub  assembly  cuts  mainte¬ 
nance  &  replacement  costs.  New  im¬ 
peller  design;  heavy  duty  shaft  &  beor- 
ings.  Catalog  No.  860. 


Available  in  either  slow  speed  or  non¬ 
overloading  types;  17  wheel  diameters 
from  12V4^^  to  73'';  8  orrongements  for 
direct  or  belt  drive.  Catalog  No.  850. 


Better  Air  Is  Our  Business 
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How  to  Select  an  Economical 
Temperature  Regulator 


First  of  all,  what  does  economy  mean 
where  temperature  regulators  are  con¬ 
cerned?  In  some  industries  it  means 
improvement  of  product  or  reduction 
of  spoilage  through  closer  control  of 
process  temperatures.  In  others,  it 
means  the  paring  down  of  operating  ex¬ 
pense.  The  price  of  the  regulator  itself 
is  a  relatively  small  factor. 

Today’s  buyers  are  shopping  for: 

1.  Accuracy  of  control  —  not  only 
when  the  regulator  is  new,  but 
throughout  its  service  life 

2.  Dependability  —  to  prevent  loss 
of  production  time 

5.  Minimum  installation  and  main¬ 
tenance  cost 

Here  arc  a  few  tips  on  what  to  look  for 
when  you’re  installing  a  new  or  replac¬ 
ing  an  old  temperature  regulator  — 

Fadeless  construction  .  .  .  and  for  this 
reason:  A  diaphragm  operated^ackless 
regulator  minimizes  friction.  There  are 
no  closely  fitted  parts  to  stick  or  bind 


because  of  uneven  expansion  or  collec¬ 
tion  of  foreign  matter.  Also,  there’s  less 
maintenance,  since  no  repacking  is  ever 
required. 

A  guarantee  against  wire  drawing 

of  the  scats  and  discs.  Insist  on  it.  This 
guarantee  in  combination  with  single 
scat  design  assures  you  of  tight  shutoff; 
you  avoid  expensive  steam  losses  as 
well  as  loss  of  product  in  a  process 
application. 

Broad  control  range.  In  a  standard 
regulator  you  should  expect  a  control 
range  of  100  F.  And  make  sure  the  unit 
you  select  has  a  vapor  tension  thermo¬ 
stat  that  can  take  ovcr-tempcraturcs  of 
at  least  100  F. 

Easy  maintenance.  Why  ask  for  grief? 
Your  tcmjjerature  regulator  should  be 
basically  simple  in  design  so  that  it  can 
be  sersiced  by  rTverage  plant  personnel. 
All  parts  should  be  readily  accessible 
for  testing  and  cleaning. 

Double  duty.  'There’s  no  point  in  buy¬ 


ing  a  separate  pressure  regulator  when 
you  can  select  a  temperature  regulator 
that  combines  both  temperature  and 
pressure  control  within  the  same  unit. 

Self-operating.  Make  sure  you  get  a 
regulator  that  operates  on  its  own  initial 
pressure.  By  doing  so,  you  avoid  the 
purchasing  and  maintenance  of  an  air 
compressor  plus  air  piping,  and  you’re 
sure  of  uninterrupted  operation  during 
electric  power  failures. 

•  •  •  • 

All  of  these  points  are  important  to  you 
when  it  comes  to  selecting  an  econom¬ 
ical  temperature  regulator.  Perhaps  you 
didn’t  realize  you  could  expect  so  much. 
And  perhaps  you  didn’t  realize  that 
Spence  Temperature  Regulators  offer 
all  these  features  and  more.  May  we 
send  you  our  Bulletin  T  500  containing 
further  details?  tl  IS* 

SPENCE  ENGINEERING  COMPANY,  INC. 
Walden,  New  York 
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ir  conditioner 


bearings  for  long  life  .  .  .  Swedish  steel  valve  reeds  for 
precision  compression  control  .  .  .  compact  to  mini¬ 
mize  space  required. 

Those  are  facts  you'll  use  to  build  sales  for  your  air 
conditioner  when  you  use  Copelaweld  motor-com¬ 
pressors. 

FREON-12  and  FREON-22  MODELS  AVAILABLE 
V2,  %  and  1  H.P.  models  using  Freon-12;  Vi,  %,  1 
and  IV2  H.P.  models  using  Freon-22.  For  larger  capaci¬ 
ties  “Dual  Copelaweld"  systems  offer  such  advantages 
as  less  cycling;  lower  starting  current;  flexibility  .  .  . 
often  at  cost  comparable  to  a  single,  larger  motor-com¬ 
pressor. 

SEND  FOR  PERFORMANCE  DATA  AND  COSTS 


It’s  a  little  like  having  aces  wired,  when  a  Copelaweld 
motor-compressor  is  a  part  of  your  packaged  air  con¬ 
ditioner.  You’ve  the  comfortable  feeling  of  being  a  step 
ahead  of  your  competition. 

I  he  quiet  purr  of  a  Copelaweld  delivers  up  to  10% 
more  capacity  than  similar  types  .  .  .  and  at  lower  power 
consumption.  The  heavy-duty,  high  power  factor  motor 
combines  valuable  efliciency  and  operating  economy. 
Every  Copelaweld  feature  is  a  selling  point  for  your 
air  conditioner.  1  hese  are  statements  you  will  make  with 
pride  ,  .  .  sound,  one-piece  casting  positively  aligns 
motor  and  bearings  .  .  .  counter-balanced  crankshaft 
for  smoothness  .  .  .  positive  lubrication  from  an  oil 
pump  with  no  moving  parts  .  .  .  solid  bronze  rods  and 


S/A/C£  1918 


^MgmOgMATiON  CORPORATION,  Sidnmy,  Ohio 
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For  this  widely  publicized  community 
church,  built  for  a  total  of  only  $67,000,  steel 
pipe  radiant  panel  heating  fitted  the  budget 
and  the  heating  requirements  perfectly. 

The  simple  beauty  and  dignity  of  an  in¬ 
terior  unmarred  by  exposed  heating  elements, 
and  the  all-purpose  flexibility  made  possible 
by  sliding  walls,  governed  the  selection  of 
“invisible”  radiant  heating.  The  known  econ¬ 
omy  and  durability  of  steel  pipe  for  heating 
made  it  first  choice. 

Yes,  steel  pipe  has  been  proved  in  more 
than  60  years  of  hot  water  and  steam  heating 
applications.  It  still  is  the  most  widely  used 
pipe  in  the  world  for  radiant  heating,  snow 
melting,  plumbing,  fire  sprinkler  systems, 
structural  applications,  air,  gas  and  water 
lines! 

Write  for  the  free  48-page  color  booklet^ 
Radiant  Panel  Heating  with  Steel  Pipe." 


Committee  on 

STEEL  PIPE  RESEARCH 

AMERICAN  IRON  AND  STEEL  INSTITUTE 
350  FIFTH  AVENUE,  NEW  YORK  l.N.Y, 
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ALCO  402 

the  small-fixture  Thermo  Valve 


Prevents  motor  overload 


May  be  installed  in  any  position — 
even  upside  down — 
in  or  out  of  the  refrigerated  area, 
It's  liquid  charged. 


choose  from  these  convenient  sizes 

Freon-12  —  !4,  Vi  and  1  ton 
Freon-22 — .4,  .8  and  1.6  tons 
Methyl-Chloride — V2,  1  and  2  tons 

ALCO  402  ENGINEERED  FOR 
SERVICE  ENGINEERS 


SEE  YOUR  ALCO  WHOLESALER 


Designers  and  Manufacturers 
of  Thermostatic  Expansion 
Valves;  Evaporator  Pressure 
Regulators;  Solenoid  Valves; 
Float  Valves;  Float  Switches. 


$T.  LCMS  5*  MO. 
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Because  most  filters  are  efficient  at  clean¬ 
ing  air,  you  are  reasonably  sure  of  getting 
a  satisfactory  job  when  you  install  an 
established  make.  The  service  life  of  your 
exjjensive  air  conditioning  machinery  and 
the  comfort  of  your  building  depend  on 
the  ability  of  relatively  low  cost  filters  to 
do  their  job. 

FARR  Company,  as  one  of  the  country’s 
leading  filter  manufacturers,  wants  to  in¬ 
sure  that  your  are  getting  the  most  value 
out  of  your  present  filters,  regardless  of 
make.  Therefore,  they  will  send  a  field 
engineer  who  is  an  air  filtration  expert,  to 
carefully  analyze  your  air  filters  and  sub¬ 
mit  a  factual,  written  report  like  the  one 
shown,  on  his  findings.  Often  he  can  make 
suggestions  that  will  greatly  increase  your 
filtration  efficiency  and  save  a  substantial 
amount  of  money  in  operating  costs. 

FARR  Company  is  making  this  service 
available  to  you  on  a  no  cost  basis  because 
it  will  increase  your  appreciation  for  the 
function  of  the  often-neglected  air  filters. 
It  will  point  out  the  importance  of  buying 
standard  brand  filters.  It  will  in  some  cases 
result  in  sales  for  FAR- AIR  filters  . . .  and 
that  is  important,  too. 

Why  not  try  this  service?  It  is  factual, 
honest  and  subject  to  favorable  compari¬ 
son  by  any  reputable  manufacturer.  Write 
today  to  Farr  Company,  P.O.  Box  45187, 
Airport  Station,  Los  Angeles  45,  Calif. 


FARR 

COM  PAN Y 

tNO  COMPROMISE  ON  QUALITY 

Los  Angeles,  New  York,  Chicago 
New  Orleans 


NOW- 

you  can  be  sure 
you  are  right 
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DeTROIT 


Detroit  RotoStoker 
Type  C-C  discharges 
ash  continuousiy  at 
the  front. 


Detroit  RotoStoker 
Type  C-C  (Continuous 
Cieaning) 


CHICK  THIS!  ADVANTAGES: 

•  Cleans  Fuel  Bed  and  Discharges  Ash  Continuously  at  the 
front. 

•  Smokeless  Operation  Through  a  Wide  Load  Range 

•  Efficiently  Burns  Bituminous  Coals  a  d  Lignite. 


Users  of  medium  and  small  size  steam  generators  may  now 
have  the  long  proven  advontages  of  continuous  ash  discharge 
spreader  stoker  firing  with  the  Detroit  RotoStoker  Type  C-C. 


•  Insures  Continuous  Uninterrupted  Steaming  Capacity  and 


DotroH  RotoGrato  Stokor— Trovoiing 
Grato  Sproador  Stokor 


High  Availability. 

Responds  quickly  to  Fluctuating  Loads 

Fuel  Feeders  Handle  High  Moisture  Coals  Easily  and 

Without  Clogging 

Operation  Automatic  and  Dependable 

Easily  Applied  to  Existing  Boilers — No  Basement  Necessary 


•  Design  results  in  Low  Maintenance 

e  Many  Sizes  Available  to  Develop  from  Approximately 
5,000  to  75,000  Pounds  of  Steam  Per  Hour 


For  large  steam  generators  Detroit  RotoGrate  Stokers  have 
proven  their  merit  for  more  than  fifteen  years.  The  first  and 
for0mo$t  traveling  grate  spreader  stoker,  the  Detroit  RotoGrate 
Stoker  was  first  to  establish  the  tremendous  advantages  of 
continuous  ash  discharge,  spreader  stoker  firing. 


GENERAL  MOTORS  BLDG.,  DETROIT  2,  MICH. 
Works  at  Mooroe,  Mich.  •  District  Offices  in  Principal  Cities 


iron, 


THE  CASE  HISTORY-Two 
Crane  250-pound  iron  body  angle 
valves— 6-inch  (shown)  and  5-inch 
size — scored  this  exceptional  serv¬ 
ice  record. 

They  were  installed  in  1915  on 
the  main  steam  leads  from  boilers 
in  the  plant  at  Delavan,  Wis.,  now 
occupied  by  The  George  W.  Borg 
Corporation.  In  40  years’  uninter¬ 
rupted  service  these  Crane  valves 
never  failed  to  operate  properly  nor 
caused  a  shutdown.  With  but  rou¬ 


tine  maintenance,  they  opened  fully 
and  were  seated  tight  with  ease 
under  infrequent  operation.  Work¬ 
ing  pressure  of  boilers  was  origi¬ 
nally  150  psi.— later  reduced  to  75 
psi.  This  year,  both  valves  were  re¬ 
tired.  The  new  replacements  are 
Crane  quality  valves,  of  course. 

Crane  iron  valves  in  particular 
need  no  introduction  to  thrifty 
buyers.  In  all  grades,  Crane  iron 
castings  generously  exceed  the  re¬ 
quirements  of  equivalent  A.S.T.M. 


specifications.  Crane  Ferrosteel,  for 
instance,  used  in  250-pound  valves 
is  35%  stronger  than  ordinary  cast 


In  any  pressure  class,  you’ll  find 
Crane  quality  outstanding.  Choose 
from  complete  lines  of  gates,  globes, 
angles  and  checks.  ^ 

Your  Crane  Repre¬ 
sentative  can  give 
valuable  help  in 
specifying  and 
ordering. 


CRANE  VALVES  &  FITTINGS 

PIPE  •  KITCHENS  •  PLUMBING  •  HEATING 


Since  1855— Crane  Co.,  General  Offices:  Chicago  5,  III.  Branches  and  Wholesalers  Serving  All  Areas 
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No  time  out  for  this  CRANE  valve 
in  40  years  on  main  steam  service 


NEW  ‘BC  UNITS 

EXTEND  RANGE  OF 
BUSH  AIR  COOLED 
CONDENSERS 
to  20  TONS,,, 


NEW  Bush  'BC  Blower  Condensers  permit  air  con> 
ditioning  and  refrigeration  systems  to  operate  without 
water  .  .  .  provide  the  answer  to  excessive  water  costs, 
limited  supply,  excessive  impurities  or  disposal  problems. 

Available  in  capacities  up  to  the  20  Tons,  new  Bush 
'BC'  Blower  Condensers  feature  low  noise  level .  .  .  quiet 
operation. 


RIVERSIDE  •  CALIFORNIA 


BOSH  MAHUFACTURIHG  COMPAHY  •  West  Hartford  10.  Conn. 


Patented  Inner-Fin  coil  construction,  a  Bush  exclusive, 
makes  these  the  most  compact  units  on  the  market.  Units 
are  easy  to  install,  have  rugged  all-steel  cases  with 
durable  rust-resistant  finish  .  .  .  are  available  arranged 
with  either  blower  fan  or  propeller  fan. 


Write  direct  for  complete  information  or  contact  yaur  ex¬ 
perienced  BUSH  representative  for  valuable  engineering 
and  application  assistance. 


The  BUSH  line  of  water-savers,  most  complete  in  the  in¬ 
dustry,  also  includes: 

‘COT’  COPPER  DECK  COOLING  TOWERS  with  all  copper  decking. 
‘lEC  INNER-FIN  EVAPORATIVE  CONDENSERS  featuring  patented 
inner-fin  coils.  Both  units  available  with  blower  or  propeller 
fan.  Capacities  from  3  to  90  Tons. 

‘PFC’  PROPELLER  FAN  CONDENSERS  —  Two  basic  models,  2.2 
Tons  and  3.3  Tons  can  be  combined  by  mounting  in  banks  to 
obtain  any  desired  tonnage. 

’PS*  PRESSURE  STABILIZERS  —  automatically  maintain  satis¬ 
factory  head  pressure  when  air  cooled  condensers  operate  out¬ 
side  in  low  ambient  temperatures. 
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Waiii£rEled2ric  Gnporation 

6463  nymowlh  Av«^  Si.  Lewh  14,  MU.,  U.S.  A. 

BRANCHES  AND  DISTRIBUTORS  IN  ALL  PRINCIPAL  CITIES 


ELECTRIC  MOTORS  •  TRANSFORMERS  •  INDUSTRIAL  BRAKES  •  AUTOMOTIVE  BRAKE  SYSTEMS-AIR  AND  HYDRAULIC 

M56~3 
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Type  RA,  Repulsion-start  induction- 
run  single-phase  motors.  For  applica¬ 
tions  requiring  high  starting  torque. 
Vj  to  15  hp. 


Type  RK  Capacitor-start.  V),  Vi,  and 
^4  hp  .  .  .  sleeve  or  boll  bearings.  | 

The  resilient  mounting  otters  unusual  ■ 

treedom  trom  vibration  and  noise.  I 


For  years  \L  agner  motors  have  been  the  first  choice 
of  many  leading  manufacturers  of  air  conditioners, 
refrigerators,  freezers,  water  pumps  and  motor- 
driven  tools.  They  meet  the  requirements  of  many 
other  similar  applications  because  of  their  high 
starting  torque  and  low  starting  current. 

Now  these  Wagner  motors  are  lighter  in  weight  and 
smaller  in  size.  This  means  that  you  can  design 
smaller  motor  housings— build  lighter  motor  mount¬ 
ings.  Wagner  motors  are  easier  to  handle  and  easier 


I  Type  RP,  Polyphose  fractional  horse¬ 
power  motors.  Available  in  Vs ,  % , 
i  Vit  Vi>  */*  ItP  eatings.  Rigid  or 

I  resilient  base— sleeve  or  ball  bearing. 


to  Stock  because  they  take  up  less  space. 

And  these  motors  offer  low  maintenance  costs— only 
a  minimum  (»f  servicing  is  required— they  give  many 
years  of  reliable  service  with  unusual  freedom  from 
vibration  and  noise. 

Available  in  repulsion-start  or  capacitor-start  types 
—open  or  totally-enclosed— sleeve  or  hall  hearing— 
with  rigid  «>r  resilient  bases  or  machined  endplates 
for  flange  mounting.  Write  today  for  Bulletin  MU-185 
which  gives  complete  information. 


^noose  these 


smeller. 


lighter. 


motors  ••• 


for 


modern 


equipment 
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Cold  wotor  wall  thutoft  volvo 
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Fig.  293  Br.  $w.  Chock 

Provont  backflow  thru  wall  pumps 
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Fig.  677A  Br.  Coto 

Worm  wotor  wall  thuloff  volvo 
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Fig.  36B  Br.  Cot# 

Circ.  pump  shutoff  volvoi 
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Fig.  106A  Br.  Globa 

Sottlirtg  Tank  droin  volvo 
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Fig.  3A8  Br.  Cot* 

Shutoff  dischorgo  to  worm  wotor  wall 
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Fig.  3AB  Br.  Got# 

Control  wotor  to  ovoperotor 
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Fig.  3AB  Br.  Cofa 

Corttrol  wotor  to  condonsor 
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Fig.  36B  B'.  Got# 

Control  wotor  to  worm  wotor  woll 
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Fig.  368  Br.  Goto 

Control  wotor  to  ch.  wotor  pump 
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Fig.  106A  Br.  Globa 

Constont  hood  rogulotor  bypost 
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Fig.  368  Br.  Goto 
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Fig.  332  Br  Sw.  Ch. 

Provont  bockflow  thru  circ.  pumps 

P 

7 

Fig.  368  Br.  Cota 

Ch.  wotor  tomp.  rogulotor  shutoff 
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Fig.  106A  Br.  Globa 

Ch.  wotor  tomp.  rogulotor  bypost 
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Fig.  368  Br.  Cota 

Evoporotor  shutoff 
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Fig.  332  Br.  Sw.  Chock 

Provont  bockflow  thru  ovoporotor 
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Fig  368  Br.  Goto 

Shutoff  wotor  to  rocovory  A  procon  coil 
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Fig.  368  Br  Goto 

Shutoff  dischorgo  to  cold  wotor  woll 
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Fig.  368  Br.  Goto 

Control  wotor  to  hot  wotor  pump 
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Fig.  36B  Br.  Goto 

Shutoff  wotor  to  hooting  coil 
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Fig.  368  Br  Goto 

Control  w*itor  to  hot  wotor  pump 
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Fig.  368  Br.  Goto 

Control  wotor  to  ch.  wotor  pump 
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Fig.  368  Br.  Goto 

Control  wotor  to  worm  wotor  woll 

g| 

Fig.  368  Br.  Goto 

Condonsor  shutoff 
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JENKINS  PRACTICAL  PIPING  LAYOUTS 


Diagram  by  Huxley  Madehaim 
Coniulling  Engineer 
Copyright  1956 — Jenkins  Bros. 
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How  to  plan  piping  connections  for  all-year 

AIR  CONDITIONING  WITH  THE  HEAT  PUMP 


Well  water  is  used  in  the  basic  heat 
pump  installation  illustrated.  Such  a  sys¬ 
tem  could  readily  serve  a  building  with 
several  exterior  and  interior  zones,  which 
would  have  many  air  handling  units.  For 
simplicity,  only  one  unit  is  shown  in  the 
diagram. 

For  heating  demands,  this  system  provides 
a  closed  circuit  consisting  of  hot  water 
pump,  condenser,  and  heating  coil.  For 
cooling,  a  second  closed  circuit  consists 
of  chilled  water  pump,  evaporator,  and 
cooling  coil. 

During  the  heating  season,  water  is  sup¬ 
plied  to  the  settling  lank  from  the  warm 
water  well  (about  60°  F).  It  is  circulated 


by  the  chilled  water  pump  to  the  evap¬ 
orator,  and  then  to  the  cooling  coil  to 
provide  cooling,  where  needed,  for  in¬ 
terior  areas.  The  water  then  flows  to  the 
recovery  coil,  picks  up  heat  from  waste 
air  and  carries  it  to  preconditioning  coil, 
where  it  is  used  to  preheat  outside  air. 
The  resulting  chilled  water  is  discharged 
to  the  cold  water  well. 

During  the  intermediate  seasons,  water  is 
supplied  to  the  settling  tank  from  the 
cold  water  well  (about  50°  F).  It  is  cir¬ 
culated  by  the  hot  water  pump  to  the 
condenser,  and  then  to  the  heating  coil  to 
provide  heat,  where  needed,  for  the  ex¬ 
terior  zones.  The  water  is  then  discharged 
to  the  hot  water  well. 


During  the  cooling  soason,  water  from  the 
cold  water  well  is  pumped  to  the  settling 
tank,  and  then  circulated  to  the  evaporator 
and  the  cooling  coils.  It  is  next  used  to 
cool  the  condenser,  and  is  then  discharged 
to  the  hot  water  well.  If  the  demand  for 
cooling  is  low,  and  the  well  water  cold 
enough,  the  evaporator  may  be  bypassed. 

Consultation  with  accredited  piping  en¬ 
gineers  and  contractors  is  recommended 
when  planning  major  piping  installations. 
Enlargad  diagram  and  full  description  of 
this  layout  free  on  request.  Ask  for  Lay¬ 
out  No.  77.  Jenkins  Bros.,  100  Park  Ave., 
New  York  17. 


SOLD  THROUGH  PLUMBING-HEATING  AND  INDUSTRIAL  DISTRIBUTORS 
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with  the  KrameR 


makes  the  operation  of  an  air  conditioning  system 
fully  automatic  at  any  outside  temperature  and  now 
eliminates  manual  changeover  from  season  to  season 

UNiCON  plus  Kramer’s  patented  Winterstat  now  gives  you 
the  ALL-SEASON  UNICON  —  the  only  air-cooled  condensing 
system  providing  predetermined  minimum  head  pressure  all 
the  way  to  the  expansion  valve. 


KRAMER  TRENTON  CO. -Trenton  5,  N.J 
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The  life  and  satirfaction  of  a  Hot  Water  Generator  depends  on  three  factors;  1)  proper  sizing  of 
vessel,  2)  {H-oper  sizing  of  heating  element  and  scwroe  of  heat,  3)  reducing  corrosion  to  a  minimum. 
Incorrectly  calculating  any  of  these  factors  might  make  early  replacement  of  the  unit  necessary. 

Today,  NOVELTY  offers  a  new  concept  of  corrosion  resistance— the  new  NOVELON 
Baked-on  Hastic  Lining.  This  new  multi-ai^lied,  phenolic  resin  coating  is  the  most  successful 
anti-corrosion  measure  ever  developed  for  steel  vessels.  It  is  low  in  initial  cost;  heat  resistant— up 
to  50(f  F.;  leaves  a  smooth,  non-porous  surface  that  is  easy  to  clean;  imparts  no  color,  odor  or 
taste— particularly  rust-color;  and  will  not  deteriorate  with  age. 

When  specifying  Hot  Water  Gennators,  Heat  Exchangers,  Air  Receivors,  Storage 
Vessels  ^d  No^on  Linings,  let  NOVELTY'S  Engineering  and  Sales  Departments 
help  ymi  specify  the  correct  vessel  to  meet  your  needs.  Let  our  SO  years  of  experience  ?i 
be  your  assurance  that  the  vessel  you  specify  is  the 
best,  most  advanced  vessel  available. 


FREE  CATALOG 
Writ*  today  for  34  page 
r*^r*iK*  catalog. 


HOmTY 


HOT  V/ATER  GENERATORS 


STORAGE  TANKS 


SPECIAL  FABRICATION 


SPECIAL  LININGS 


NOVELTY  STEAM  BOILEIt  WpRKS,  INC 


l»1tES»ITATiVE$  IN  MAJOR  OtWi. 
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CONSTRUCTION 

CORPORATION 


AIRTEMP  INSTALLATIONS 


AIR  CONDITIONING  IS  CHRYSLER- 
ENGINEERED  TO  GIVE  TROUBLE-FREE  SERVICE 


9  Osfh«!m«r 
Phiiad«lphie,  Po. 
Owners:  Osthoim^r 
Realty  Co.  Architects 
ond  Engineers:  The 
Bollinger  Co. 

•  Commerce  Courts 
Building,  Commerce 
Ct.  ond  Roymond 
Blvd.,  Newark,  N.  J. 
Architect  and  Engi¬ 
neer  Henry  Boyer. 


Yes,  once  the  air  conditioning  installation  is  made,  you  and  your  clients 
want  quiet,  trouble-free  operation  from  then  on — with  no  complaints!  And 
that’s  what  Airtemp’s  Chrysler  engineering  assures.  Here  you  have  the 
pioneers  in  packaged  air  conditioning  putting  all  their  skill  and  knowledge 
into  your  installation.  Here  you  have  the  advanced  principles  of  engineering 
leadership  at  your  command  for  advice,  consultation  and  application. 

Airtemp  cuts  maintenance  to  the  bone.  You  receive  all  the  advantages 
of  peak  F>erformance  at  lowest  price.  We’d  like  to  explain  them  in  detail. 
Without  obligation  on  your  part,  write:  Airtemp  Construction  Corporation, 
Dayton  1,  Ohio. 


SUBSIDIARY  OFCHKYSLER  CORI' 
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CHASE 


BRASS 

WATEMURY  20,  CONNECTICUT 


soft  temper  Copper  Water  Tube  makes 
a  neater,  faster  radiant  heating  job! 


You  can  save  time  and  still  do  a  quality 
radiant  heating  job... with  Chase  Copper 
Water  Tube.  Its  soft  temper  means  it 
can  be  bent  by  hand.  Its  long  60  and  100 
foot  lengths  mean  you  make  fewer  joints. 
Both  of  these  features  mean  a  faster, 
neater  installation. 

Lightweight  Chase  Copper  Water  Tube 
is  easy  to  handle,  easy  to  install.  It  can 


be  joined  quickly  with  leak-proof  Chase 
Solder-Joint  Fittings,  using  standard 
soldering  techniques.  Result  — a  radiant 
heating  system  that  stays  pressure-tight 
for  good! 

Chase  Copper  Water  Tube  and  Chase 
Solder-Joint  Fittings  are  available  in  all 
sizes  from  your  Chase  Wholesaler.  Call 
him  today. 


St  COPPER  CO. 

•  SUBSIDIARY  OF  KENNECOH  COPPER  CORPORATION 


Chase  Copper 
acl<ds  extra  value 
to  any  home! 

The  Nation's  Headquarters  for  Brass  <8:  Copper 
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After  applying  an  adhesive  to  the  panel,  the  pre-cut  Pittsburgh  Fiber  Glass 
insulation  is  easily  slipped  into  place.  Half-inch  Superfine  with  a  .0007 
aluminum  facing  is  being  used. 

Here,  Vi"  Pittsburgh  Superfine  is  being  fitted  to  a  panel  for  an  air  condi¬ 
tioner.  Note  how  flexible  it  is. 


“We  choose  Pittsburgh  Fiber  Glass  Insulation  because  of  its 
consistent  specifications  and  roll -after- roll  dependability” 


HALL-NEAL  FURNACE  CO.,  INDIANAPOLIS,  IND. 


"An  insulating  material  must  be  many  things,”  says 
Robert  A.  Hoyt,  Production  Manager  at  Hall-Neal,  "but 
above  all,  it  must  be  consistent  throughout  the  roll. 
Insulation  with  fibers  in  varying  densities  causes  'hot 
spots’  which  result  in  discolored  casing,  heat  loss,  and 
higher  fuel  bills. 

"After  trying  other  types  of  insulation,  we  made  a 
100%  change  to  Pittsburgh  Superfine  Fiber  Glass  because 
of  excellent  quality  and  service,  close  engineering  coopera¬ 
tion,  realistic  price,  and  fast,  dependable  delivery.” 


If  you  manufacture  or  install  furnaces,  air  conditioners, 
or  related  ductwork,  you’ll  want  to  know  how  Pittsburgh 
Plate  Glass  Company’s  Superfine  Fiber  Glass  insulation 
can  exactly  meet  your  insulating  requirements.  For  com¬ 
plete  information,  write  for  Bulletins  F-KX),  F-185  and 
F-190.  Address  your  inquiries  to  the  Fiber  Glass  Divi¬ 
sion,  Pittsburgh  Plate  Glass  Company,  One  Gateway 
Center,  Pittsburgh  22,  Pennsylvania.  Or,  for  quick  service 
on  your  specific  problem,  call  the  nearest  Pittsburgh 
Fiber  Glass  Sales  Office  listed  below. 


PITTSBURGH  SUPERFINE  FIBER  GLASS  IS  A  PRODUCT  OF  THE  FIBER  GLASS  DIVISION  OF  PITTSBURGH  PLATE  GLASS  COMPANY 

Sales  Offices  are  located  in  the  following  cities:  Charlotte.  Chicago,  Cincinnati,  Cleveland,  Detroit,  Houston,  Los  Angeles,  New  York,  Philadelphia,  and  St.  Louis 


GLASS 


PAINTS 


GLASS  •  CHEMICALS 


PITTSBURGH 


BRUSHES  •  PLASTICS 


SS  COMPANY 
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FACTUAL 

reasons 


CURTIS  has  102  years  of  experience  in 
manufacturing  precision  made  equipment.  One 
of  the  first  manufacturers  of  packaged  air 
conditioning  units— since  1936. 

Unsurpassed  know-how  for  building  air 


in  a  rainbow 


Packaged  units 


Packaged  Liquid  Chillers— 
7Vi  to  too  tons-F-12  or  F-22. 
With  room  console  units 
to  provide  controlled  cooling  and  healing 
without  duct  work. 


conditioning  units  that  operate  longer  with  less 
maintenance  and  service— YET  ARE 
COMPETITIVELY  PRICED  with  generous  profit 
margin  for  you. 


dealers 

can  make  more  money  — 
CONSISTENTLY: 


CURTIS  provides  sales  and  promotional  aids— 
a  complete  financing  plan— and  a  national 
advertising  campaign  to  make  your  selling  easier. 


^  ■  /<>56  ^ 

r  /rr 

Of  SUCCESSfUl  MtNUfACTURING  EXPERIENCE 


PRODUCT  APPLICATIONS 

New,  Unusual,  or  Ingenious  Uses  of  Equipment  and  Materials 

Conducted  by  WM.  B.  FOXHALL,  Associate  Editor 


Monkeys  Enjoy  Industrial  Heater 

PROBLEM:  "!  he  Men*()urne  Z<H)l(>giral  (ianiens  in  Au^itralia 
was  faced  with  the  |)rt)hlein  of  hctusinp  and  aceliinati/in<r 
2.0(M)  monkeys  flown  in  fnun  Mala\a  to  he  used  for  de¬ 
velopment  of  polio  vaccine. 

SOLUTION:  Two  industrial  forced  air  space  heaters,  de¬ 
signed  by  Dravo  (a)rp.  of 
Pittsburgh,  and  manufac¬ 
tured  under  license  by 
Crockford  &  Robertson, 

Autstralian  air  control  en¬ 
gineers.  were  installed  to 
provide  a  \  ear-round  tem¬ 
perature  of  not  less  than 
70  deg  F  and  at  the  same 
time  to  provide  up  to  six 
complete  air  changes  per 
Intur.  de|)ending  upon  the 
number  of  monke\s  con¬ 
fined  in  the  cages  at  anv  one  time.  Heaters  are  oil  fired 
and  supplied  from  underground  storage  tanks.  Design 
heat  loss  of  the  compound  is  estimated  at  7.70.000  Rtn  per 
hr  and  heaters  are  designed  to  bring  in  outside  air  at 
the  rate  of  about  1 1,000  cfm. 

RESULTS:  M  onkevs  are  maintained  in  good  health  and  are 
acclimatized  for  hamlling  hv  vaccine  laboratories. 


Remote  Units  Cool  Medical  Center 

PROBLEM:  A  cooling  load  of  120  tons  was  to  he  handled 
by  eijuipment  iK-cupying  only  O  x  R  ft  of  floor  space  at 
the  new  Medical  Center.  .'Springfield.  Mass. 

SOLUTION:  Simons  Hurner  and  Petroleum  ('.o..  heating 
and  air  conditioning  contractor  on  the  job.  utilized  4 
thirty -ton  Heat-\  Inner-Fin  chillers.  2  sixty  ton  Westing- 
house  compressors  and  4  thirty  ton  lleat-\  Inner-F  in  heat 
interchangers  to  handle  the  load,  (ihilled  water  at  44  deg 
F'  is  introduced  into  the  system  and  a  tem|)erature  ri*e 
of  approximately  o  deg  occurs  during  circulation.  In¬ 
stalled  throughout  office  t - - -  - 

areas  of  the  new  building 
are  240  Rush  CR  remote 
air  conditioning  units, 
product  of  Rush  Manufac¬ 
turing  tio..  Hartford. 

Conn.,  which  {lermit  in- 
the-room  tem|)erature  con¬ 
trol  to  suit  each  occu- 
[lant’s  preference.  Hot  or 
chilled  water  circulated 
through  the  units  from  the 
central  source  proviiles  heating  or  cotding  medium.  In¬ 
terior  zone  conditioning  of  waiting  rooms,  corriilors,  etc., 


is  accomplished  bv  four  Ru.sh  air  handling  units,  two  of 
the  floor-mounted  vertical  t\pe  and  two  ceiling-hung 
horizontal  models. 

RESULTS:  The  contractor  reports  that  the  procedure  he 
followed  of  installing  individual  remote  air  conditioning 
units  prov  ided  building  management  with  an  early  occu¬ 
pancy  advantage.  I  nits  could  be  ordered  and  delivered 
while  the  building  was  still  under  constructi<»n  witlnnit 
impairitig  the  flexibility  of  office  arrangement.  Location 
of  partitions,  for  example,  did  n(»t  pose  the  problem  that 
wonld  have  existed  with  a  central  station  sv.stem.  Space 
was  actuallv  being  rented  while  the  building  was  still 
under  conslrnctioti.  Architect  for  the  new  structure  was 
Louis  (].  Hinckley,  and  F'..  J.  Pinnev  Lo..  Sj)ringfield  was 
the  (General  (lontractor. 


Plastic  Pipe  Serves  Plating  Operation 

PROBLEM:  \|  the  Hagerstown.  Ind..  plant  of  the  Perfect 
('irc  le  ('.(»rp..  piston  ring  manufacturers,  chromium  plat¬ 
ing  operations  were  beset  bv  repeated  interruptions  for 
tbe  replacement  of  pipe  corroded  by  the  action  of  chromic 
aci<l  plating  solutions. 

SOLUTION:  The  engitieering  staff  of  Perfect  Lircle  studied 
the  |)roblem  prior  to  construction  of  a  new  .S.70.000 
chromic  acid  recovery 
and  purification  facility 
at  the  plaiit.  It  was  de¬ 
cided  to  specifv  polyvinvl 
chloride  (P\(ll  ))lastic 
pi|)ing  with  fittings  made 
by  Tube  Turns  Plastics. 

Inc.  Laboratory  and  field 
tests  had  indicated  that 
this  material  would  with¬ 
stand  action  of  the  solu¬ 
tions  better  than  other 
materials  of  comparable 
price.  Plastic  |npelines  were  installed  in  the  deicmizer 
used  to  treat  water  for  the  process.  Other  plastic  pijudines 
served  the  dilution  and  processing  tanks  for  chromic  and 
sulphuric  acids.  Drainage  systems  are  als(t  e<|uipped  with 
l)lastic  |)ipes.  OiK'rating  pressures  are  from  2.7  to  77  psi 
and  temperatures  range  from  .70  t<»  00  deg  F. 

RESULTS:  Sale  commotdv  foutid  in  metal  lines  is  not 
present  in  plastic  lines.  Hazards  t(»  personnel  ami  ecpiip- 
ment  caused  by  leakage  due  to  corrosion  have  been 
a\oi<led.  The  PVT]  piping  shows  no  signs  of  deterioration 
although  metal  piping  systems  would  have  had  to  be  re- 
|)lace<l  at  relatively  short  intervals.  Painting  and  main¬ 
tenance  is  held  to  a  minimum.  Installation  of  pi|)ing  was 
relatively  easy.  F.lectrical  resistance  of  PVL  piping  is  an 
advatitage  in  plating  operations. 
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Dallas;  Republic  National 
Bank  Building.  Architects:  Har¬ 
rison  &  Abramovitz;  Gill  & 
Harrell.  General  Contractor; 
J.  W.  Bateson  Company,  Inc. 
Consulting  Engineers:  Jaros, 
Baum  &  Bolles.  Mech.  Contrac¬ 
tor;  Farwell  Company,  Inc. 


Denver;  Mile  High  Center. 
Architects:  I.  M.  Pei  and  Asso¬ 
ciates.  Associated  Architect:  G. 
Meredith  Mustek.  Contractor: 
George  A.  Fuller  Company. 
Consulting  Engineers:  Jaros, 
Bourn  &  Bolles.  Mechanical 
Contractor;  Kerby  Sounder', 
Inc. 


New  York;  Lever  House.  Archi¬ 
tects;  Skidmore,  Ovrings  & 
Merrill.  Contractor;  George  A. 
Fuller  Company.  Consulting 
Engineers:  Jaros,  Baum  & 
Bolles.  Mechanical  Contractor; 
Kerby  Saunders,  Inc.  Plumbing 
Contractor:  Gillman-Rous-Pesce 
Corp. 


FOR  TROUBLE-FREE, 


THEY  SPECIFIED 


GUARANTEED  PERFORMANCE 


These  three  famous  new  buildings  are  at  different  points 
of  the  compass  . . .  yet  they  have  one  thing  in  common. 
When  it  came  time  to  specify  storage  heaters,  they 
selected  P-K.  And  though  they’re  far  separated  in  miles, 
these  P-K  copper-lined  heater  installations  aren’t  as 
isolated  as  they  look.  A  list  of  famous  buildings  all  over 
the  country  using  P-K  copper-lined  heaters  is  an  honor 
roll  of  American  business. 

Why  are  P-K  copper-lined  heaters  specified  for 
America’s  finest  buildings?  For  one  thing,  experienced 
engineers  know  the  value  of  having  one  supplier  who 
carefully  makes  and  assembles  (and  is  responsible  for) 
every  component  of  the  heater. 

But  more  important,  engineers  know  that  when  it 
comes  to  vital  points  of  construction,  P-K  is  miles  ahead. 
For  example,  P-K  copper-lined  heaters  have  rolled 


joints  every  12  inches  around  the  full  circumference, 
to  allow  for  longitudinal  expansion  .  .  .  heavy  flanged 
copper  silicon  couplings,  welded  to  both  the  shell  and 
the  lining  . . .  and  a  special  P-K  vacuum  breaker  to  pro¬ 
tect  the  lining  from  sudden  pressure  fluctuation.  Sepa¬ 
rate  hydrostatic  and  pneumatic  tests  are  made  to 
guarantee  leak-proof  linings. 

There  are  other  points,  too,  not  found  in  so-called 
“economy”  heaters,  that  should  be  specified  for  any 
heater  you  buy.  All  these  critical  construction  features 
have  been  detailed  in  a  fabricating  procedure  file  which 
we  have  prepared  on  copper-lined  heaters.  We  think 
you  will  find  it  helpful.  Write  today  for  P-K  file  183. 

The  Patterson-Kelley  Company,  ^50  Burson  Street, 
East  Stroudsburg,  Pa.  ©js’? 


PATTERSON  0  KEllEY 

storage  water  heaters  •  instantaneous  heaters  •  converters  •  fuel  oil  heaters  •  freon  chillers  and  condensers 
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This  new  VACUUM  HEATING  PUMP 

HAS  THE  INCREASED  AIR  CAPACITY 
EFFICIENT  HEATING  PRACTICE  DEMANDS 


Designed  and  manufactured  by  the  organization  that  made  the  Jennings 

Increased  air  capacity 
induces  rapid  system 
response  without 
wasteful  overheating. 

Manifold  Heating  Pump  standard  of  the  Heating  Industry,  the  new  CSM 
incorporates  every  desirable  feature  architects,  engineers,  owners  and 
operators  have  sought.  Employing  separate  air  and  water  pump  elements, 
each  with  its  own  motor  and  each  independently  controlled  by  its  own 

Separate  air  and 
water  pumps  individually 
selected  to  meet  actual 
job  requirements. 

automatic  switch,  the  capacities  and  arrangement  may  be  widely  varied  to 

1^  Control  system 

meet  job  conditions.  For  the  first  time,  the  engineer  has  the  choice  of  real¬ 
istic  water  and  air  capacities  required  for  rapid  system  response  without 

that  operates  individual 
pumps  only  when  needed. 

wasteful  overheating. 

Flexibility 

These  pumps  possess  many  other  features  which  permit  a  more  efficient 
utilization  of  fuel  and  minimum  use  of  electric  power.  Low,  low  returns 
reduce  installation  costs  and  usually  eliminate  putting  the  pump  in  a  pit. 

permitting  addition  of 
radiation  without  changing 
basic  pump  installation. 

Simplicity  and  efficient  operation  reduce  supervision  and  maintenance 
costs.  Information  regarding  this  new  heating  pump  development  is  avail¬ 
able  immediately  upon  request. 

low,  low, 

return  line  connection. 
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W.  G.  WASSMANDORF 

The  Trane  Company,  La  Crosse,  Wis. 

Increased  interest  and  participation  in  ice  skating,  hockey 
and  curling  is  creating  a  boom  in  the  construction  of  ice 
skating  rinks.  Packaged  equipment  may  add  the  flexibility 
and  economy  required  to  implement  this  growing  interest. 


MORU  than  700  r.  S.  cities  are  now  operating  3,474 
skating  areas.  The  19.3.3  W  orld  Ice  Skating  Guide 
reports  that  last  year  the  attendance  at  artificial  ice  rinks 
in  the  I,.  S.  was  about  30,(KK),0(K).  Traveling  ice  shows, 


Fig.  1.  Curling  is  gaining  in  popularity  in  Canada  and  the  U.S. 


inovie.s  and  TV  programs  have  activated  new  armies  of 
skating  fans  who,  in  1933,  spent  approximately  10  mil¬ 
lion  dollars  for  ice  skates  compared  with  about  half  that 
amount  in  1947.  Schools  and  country  clubs  across  the 
nation  are  adding  rinks  to  extend  activities  through  the 
winter  months.  The  ancient  Scottish  ice  game  of  curling, 
which  hajs  17.3, (KM)  players  in  (Canada,  already  boasts 
over  7, .300  active  participants  in  the  Lnited  States.  (See 
Fig.  1.) 

Unfortunately,  while  this  upsurge  of  interest  in  ice 
skating  and  curling  has  been  taking  place,  the  weather 
has  been  most  uncoo{)erative.  The  number  of  skating  days 
during  the  past  few  winters  has  not  been  sufficient  to 
satisfy  the  ice  lovers’  appetites.  This  situation  is  causing 
a  boom  in  the  construction  of  artificial  ice  rinks  where 
participants  can  enjov  all-season  skating,  hockey  and 
curling. 

Artificial  Ice  Rinks 

Artificial  ice  rinks  can  be  constructed  indoors  or  out¬ 
doors,  and  can  be  either  permanent  or  portable.  Leading 
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and  various  oilier  sources  oi  heal  fiaiii.  I  he 
raiifie  from  one  Ion  per  100  sipiare  feel  of  ice 
one  Ion  per  oOO  sipiare  feel,  willi  ihe  a\eia<ie 
tween  230  lo  300  square  feel  per  Ion. 


loan  niav 
surface  lo 
heiii}!  he- 


Werner  George  Wossmondorf  is  man¬ 
ager  of  the  reciprocating  compressor 
soles  department  of  The  Trane  Com- 
pony.  Mr.  Wossmondorf  come  to  The 
Trane  Company  in  1952  after  spend-  K 

ing  o  number  of  years  os  o  soles  rep- 
resentotive  for  Brunner  Monufoctur-  ^ 
ing  Co.  and  os  o  soles  engineer  for  i 
General  Electric.  He  received  his  de-  | 
gree  in  mechanical  engineering  from 

the  University  of  Michigan.  Mr.  Wass-  ; 

mandorf  is  also  the  author  of  several 
additional  technical  articles.  Among 

these  is  the  article  entitled,  "Capacity  ^ 

Control  for  Compressors",  which  op- 

peered  in  the  December,  1954  issue  of  AIR  CONDITIONING, 
HEATING  AND  VENTILATING. 


Temperature  of  the  Brine 

T(»  iiiaiiitaiii  a  rcasoiiahlv  uniforin  brine  leiii|)erature 
tlirou»liout  the  rink  piping,  the  brine  is  usuallv  circulated 
at  a  velocitv  of  from  1.30  lo  1.30  fpiii.  I  iider  design  con¬ 
ditions  the  brine’s  sn|>|)ly  and  return  temperature  differ¬ 
ence  should  not  exc*‘ed  2  deg  K.  T  his  usually  means  that 
the  brine  pump  must  circulate  approximately  13  gjmi  of 
brine  |jer  Ion  of  refrigeration  required.  Brine  temperatur** 
leaving  the  chiller  or  evaporator  is  usually  maintained 
at  from  12  to  10  deg.  Kxperience  ha*;  shown  that  this  will 
provide  the  proper  ice  temperature  in  northern  climates. 

(lalcium  chloride  brine  or  an  ethvlene  glycol  mixture 
are  most  conimoidy  used  for  this  work.  Of  the  two.  cal¬ 
cium  chloride  is  more  popular  because  of  its  much  low«‘r 
cost  for  the  initial  charge.  However,  ethvlene  glycol  (with 
inhibitors  I  prevents  corrosion  and  scaling  which  are 
more  prevalent  with  calcium  chloride.  To  provide  freeze- 
up  protection  down  to  minus  2.3  deg  requires  2(>' >  cal¬ 
cium  chloride  in  water  .stdution  or  4.3' »  ethvlene  glycol 
in  water  solution,  ('oncentratioiis  should  not  he  greater 
than  reipiired  because  they  reduce  the  heat  transfer  rat-e. 
thus  making  it  necessarv  to  use  more  evaporator  surface. 


the  boom  in  artificial  ice  rink  building  are  immicipalitie'. 
Most  of  their  new  rinks  are  of  the  outdoor  tvpe.  many  of 
portable  or  roll-up  construction  with  the  refrigeration 
equipment  sometimes  mounted  permanentlv  in  trucks  or 
trailers. 

The  ideal  sizes  (larger  than  regulation!  for  sjiecific 
types  of  rinks  are:  hockey,  8.3  by  2(K)  ft;  curling.  14  h\ 
146  ft  per  sheet;  public  skating,  about  .3(1  s(|  ft  per  |K-rson; 
fancy  skating,  adequate  to  include  the  desired  nundter 
of  18  ft  diameter  patches.  Hockey  plavers  and  curlei' 
like  a  hard  dry  ice,  public  skaters  prefer  a  softer  damp 
ice.  while  figure  skaters  usually  want  something  in  h.  - 
tween.  The  thickness  of  the  ice  sheet  varies  from  ’  •_>  inch 
to  about  2  inches. 

To  provide  a  uniformly  frozen  ice  surface  for  these 
rinks  it  is  nece.ssarv  to  circulate  a  low  temperature  solu¬ 
tion.  usuallv  calcium  chloride  brine,  through  pipe  coil: 
which  are  installed  beneath  the  skating  surface.  T Ties*- 
coils  may  he  installed  pt‘rmanentlv  in  a  reinforced  con¬ 
crete  slab;  send-|)ermanentlv  in  sand  or  crushed  sto!>e: 
or  temporarily  on  top  of  the  ground,  fhtor  or  court.  Stand¬ 
ard  mild  steel  or  wrought  iron  pipe.  1  or  1 ’/j  inches  in 
diameter  is  commonly  used  (Fig.  2l;  however,  polv- 
thvlene  plastic  pipe  is  proving  to  he  (juite  satisfactory, 
particularly  for  roll-up  type  rinks. 

\\  hichever  pipe  is  used,  it  slumld  he  laid  «»ut  in  parallel 
so  the  brine  makes  oidv  one  or  two  passes.  If  the  pipe 
run  is  from  190  to  380  feet  in  letigth.  (ttdv  one  pass  is 
normally  used.  In  this  case  the  sup|)lv  and  return  headers 
are  placed  on  opposite  .sides  of  the  rink.  For  shorter  runs 
the  pipe  is  doubled  hack  to  make  two  passes.  Both  headers 
are  then  installed  on  the  same  sicle  of  the  rink.  iNormalh. 
the  coil  pipes  are  placed  on  4  to  4'  •_.-inch  centers.  W  ider 
spacing  is  not  recommended  he<ause  it  mav  cau.se  au 
unsatisfactorily  slow  freezing  rate  or  a  furrowed  i( c 
surface. 


Refrigeration  Equipment 

Altlntugh  a  few  early  installations  used  direct  expan- 
sio?>  refrigerant  in  the  rink  pifiing.  codes  now  prohibit 
the  use  of  ammonia  and  severely  restrict  the  direct  use  of 
more  recently  devehqK'd  refrigerants  in  this  secondarv 
piping.  In  addition,  the  refrigerant  charge  in  such  svs- 
tems  would  he  excessive,  and  anv  leaks  c(»uld  result  in  a 
serious  financial  loss. 

F(»r  many  years  the  most  commotdv  installed  sv stems 
combined  an  ammonia  refrigeration  j)lant  with  a  calcium 
chloride  rink  freezing  and  brine  storage  circuit.  W  ith 


Cooling  Load  Calculations 

Information  for  calculating  the  entire  cooling  loa<l  can 
he  obtained  from  the  ASHP’.  Data  Book.  1934-33  Applic.i- 
tions  editions.  This  information  includes  recommended 
s<|uare  feet  of  ice  surface  per  ton  of  refrigeration  for  dif 
ferent  types  of  rinks  exposed  to  various  conditions,  riiik 
construction,  brine  temperatures  required,  methods  of 
brine  piping  and  controls.  Heference  should  he  made  to 
this  information  when  making  calculations. 

In  general,  the  tonnage  requirement  will  depend  upotr 
a  number  of  variable  factors:  location  and  tv|)e  of  rink, 
solar  and  conduction  heat  gains,  relative  humidity,  num¬ 
ber  of  participants  and  spectat(»rs  to  he  accomm(»dated. 


Fig.  2.  Rink  supply  and  return  header  trench  with  each  2-pass 
run  equipped  with  a  shut-off  volve  permits  freezing  in  sections. 
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on  inachint's  which  could  operate  with  a|)proxiinatei\ 
one-thiid  the  compression  ratio  ic(piired  l>\  ammonia 
s\  stems.  I  his  enabled  manulactnrers  to  produce  com¬ 
pressors  which  were  far  lighter,  smaller,  ipdeter.  more 
economical  and  safer  to  (»perate  than  the  existing  am- 
moida  machin(‘.s.  Kollowing  World  War  II.  ra|>id  ad- 
\anees  in  air  conditioning  technolog\  brought  more 
ellicienl  imdti-capac  it\  compressors  desigtied  for  use  with 
Kreon-12  and  other  newl\  de\ eloped  refrigeratits.  Man\ 
of  these  tiew  compressors  provide  eontimious  antomatii 
operation  at  \arions  partial  loads — a  definite  adsantage 
during  the  freezing  and  holding  phases  of  ice  rink  op¬ 
eration. 

Packaged  Brine  Chillers 

One  of  the  latest  trends  in  artificial  ice  rink  construc¬ 
tion  is  the  use  of  jiaekaged  brine  chilling  units.  An 
example  of  this  tremi  is  e\idenced  hv  American  lee  Hinks. 
Ine.  of  (difTside  l*ark.  \.  J..  who  installed  jiackaged  units 
this  past  w  inter  to  freeze  skating  rinks  in  W  est  New  ^ Ork. 
\.  J.  and  Freeport.  Long  Islarnl,  N.  ^  .  At  eai  h  rink  the\ 
installed  two  1  OO-horsepower  units  (see  Fig.  .‘i  i  each  with 
duplex  compressors  equipped  with  automatic  c\linder 
unloaders. 

I*ackaged  brine  chillers  of  this  t\pe  are  available  in 
sizes  from  It)  through  1  .v()-horsepower.  I  hev  ma\  include 
one  or  two  compressors,  a  motor,  condenser,  evaporator, 
and  nee<‘ssar\  accessories  and  controls  for  automatic  oper¬ 
ation.  The\  are  usuall)  shipped  as  a  complete  unit  (  Fig. 
4)  and  are  ailajitahle  to  mohih*  installations. 

The  components  of  packaged  brine  chillers  can  he 
selected  for  specific  applications,  'fhe  compressor  usuallx 
operates  at  ajiproximateK  .A  deg  suction  teni|)erature. 

I  he  condenser  is  selected  for  approx  imateix  deg 
condensing  in  most  eases  since  condenser  xxater  is  usuallx 
available  at  a  temp<*rature  of  to  (».A  deg  during  the  fall 
and  winter.  The  available  condenser  water  should  he 
ch«*eked  closely,  in  order  that  the  unit  max  he  properlv 
and  (‘eonomicallx  selected. 

I  he  motor  is  relatixely  small  since  the  compressor 
operates  at  loxx  suction  and  loxx  condensing  temperatures, 
ami  thus  requires  less  brake  horsepoxxer.  It  must  he  large 
enough,  howexer,  to  handle  the  initial  pull-down  load. 


Fig.  3.  Two  1 00-hp  Trane  Cold  Generators  provide  refrigeration 
for  on  outdoor  rink  in  West  New  York,  N.  J. 


Fig.  4.  Space-saving  packaged  unit  provides  oil  the  refrigera¬ 
tion  required  by  o  four-pod  curling  rink. 


fhe  chiller  must  he  of  proper  material  to  handle  the 
brine  in  the  system.  Fthxlene  glycol,  if  used,  can  be 
handled  h\  standard  chiller  construction  with  copper 
tubes.  W  hen  using  calcium  chloride,  steel  tubes  must  be 
used.  Since  the  sxstem  is  normally  designed  with  a  high 
rate  of  brine  flow,  the  chiller  must  have  wide  baffle  spacing 
in  ortler  to  keej)  the  pressure  ilrop  doxvn  to  a  reasonable 
value.  Due  to  lower  heat  transfer  rates  with  brine,  the 
chiller  is  usuallx  larger  than  would  he  required  for  com¬ 
fort  air  conditioning  xxith  chilled  xxater. 

Controls 

('apacitx  of  the  unit  should  he  modulated  on  the  hasi.s 
of  brine  temperature  entering  the  chiller.  The  modulating 
thermostat,  designed  for  low  temperature  operation,  con¬ 
trols  loading  and  unloading  of  the  compressor  cylinders 
to  match  the  load  rec|uirements.  During  freezing,  the 
unit  XX  ill  operate  at  full  capacitv.  However,  during  the 
holding  cxele.  the  compressor  xxill  be  partially  unloaded, 
operating  economicallx  to  maintain  desired  brine  tem¬ 
peratures.  A  low-limit  thermostat  should  be  installed  in 
the  chiller  shell  to  prevent  freeze-up.  Its  interlock  breaks 
the  electrical  circuit  to  the  unit  when  brine  temperature 
falls  below  a  preset  safe  minimum. 

I  he  most  frecjuentlv  used  type  of  control  is  based  upon 
the  same  brine  temperature  for  both  freezing  and  hold¬ 
ing.  However,  since  holding  doe.s  not  require  as  low  a 
brine  temperature  as  is  retjuired  for  freezing,  another 
popular  method  of  control  involves  two  brine  tempera¬ 
tures.  For  example:  12  deg  brine  max  be  used  for  freez¬ 
ing.  and  19  deg  brine  for  holding.  .At  the  higher  brine 
tem|)erature  the  suction  temperature  is  higher  and  the 
compressor  is  more  efficient.  Thus  since  the  system  is 
holding  tnost  of  the  time,  the  dual-temperature  sxstem  is 
more  economical.  Separate  temperatures  can  be  provided 
bx  using  a  standard  txpe  control  panel  when  freezing,  and 
manually  changing  over  to  a  second  modulating  thermo- 
■^tat  set  at  the  higher  brine  temperature  for  holding.  Since 
personnel  are  usuallx  present  during  the  freezing  cycle, 
this  change-over  need  not  be  automatically  operated. 

It  is  often  desired  to  use  two  complete  refrigeration 
machines  xvith  sequence  control.  This  control  jxermits 
.selection  of  either  machine  as  the  primary  unit,  with  the 
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other  one  heinp  seleetetl  to  handle  the  exee.'^s  load.  1  he 
compressors  can  he  controlled  from  a  common  modulating 
thermostat,  loading  and  unloading  in  secpience.  One  unit 
will  normally  carry  the  holding  load,  which  will  mean 
lower  operating  expenses. 

Brine  should  always  he  circulating  through  the  evapo¬ 
rator  when  the  compressor  is  operating,  otherwise  uneven 
temperatures  in  the  evaporator  might  allow  freeze-up  to 
occur  even  though  a  low-limit  temperature  control  is  pro- 
\  ided.  This  could  happen  in  the  event  of  brine  pump  motor 
failure.  Therefore  the  brine  pump  motor  .should  be  started 
first.  When  energized,  its  interlock  closes  the  electrical 
circuit  to  energize  the  compressor  motor. 

Accessories 

Standard  accessories,  such  as  mufflers  and  vibration 
isolation  bases,  are  commonly  used  with  packaged  brine 
chillers.  Most  units  are  shipped  completely  assembled  on 
a  rigid  frame  which  can  be  set  directly  on  a  level  floor. 
Clrankcase  heaters  are  usually  recommended  since  the 
compressor  is  normally  installed  in  a  cool  place.  Ade¬ 
quate  heat  must  be  provided  in  the  equipment  room  to 
prevent  freezing  of  the  condenser  water  during  extended 
j)eriods  of  low  outdoor  tem|)eraturcs. 

Construction  Costs 

It  is  difficult  to  set  down  any  accurate  estimates  on 
costs  because  of  the  different  variables  encountered  on 
each  specific  job.  However,  the  complete  installed  cost 
(not  including  land)  of  nine  permanent  indoor  rinks 
built  recently  in  the  northern  United  States  and  Canada 
averaged  S6.54  per  square  foot  of  ice  surface.  These  rinks 
were  all  85  by  185  ft  or  larger.  By  comparison,  the  cost 
of  six  outdoor  roll-up  type  rinks  of  a}»proximately  the 


same  size  varied  from  S.‘i.2()  jwr  scpiare  foot  of  ice  surface 
to  .?1.20,  with  the  average  falling  at  approximately  $.5.90. 

According  to  these  figures,  the  average  indoor  rink, 
85  by  185  ft  in  size,  costs  approximately  S1(K),IHK)  while 
the  same  size  outdoor  rcdl-up  type  rink  runs  about 
$60,000.  However,  it  will  cost  about  $1,0(K)  each  time  an 
outdoor  roll-up  rink  of  this  size  is  taken  up  or  relaid. 
In  addition,  outdoor  artificial  rinks  will  lose  approxi¬ 
mately  45  skating  days  during  their  normal  five  to  six 
month  skating  season  because  of  unfavorahle  weather. 
This  reduces  their  total  skating  <lay.s  to  approximately 
120  each  season.  The  indoor  rink  which  is  shaded  and 
protected  from  the  wind  and  snow  enjoys  nearly  200 
skating  days  during  a  normal  season,  and  can  be  designed 
for  y  f*ar  around  ojieration  if  de.«ired.  From  these  figures, 
it  is  easy  to  understand  why  most  operators  of  outdoor 
artificial  rinks  start  looking  for  ways  to  lengthen  their 
season  after  the  first  year  of  operation.  Canvas  walls, 
used  to  protect  the  ice  surface  fntm  wind,  are  very  popu¬ 
lar.  To  shade  the  .skating  area,  large  tents  are  used  at  a 
few  rinks,  while  at  others,  temporary  cloth  roofs  are  sus¬ 
pended  on  tightly  stretched  w  ires.  However,  none  of  the.se 
methods  can  make  outdoor  artificial  rinks  practical  in 
the  South. 

Because  the  skating  fever  is  rapidly  migrating  south¬ 
ward  into  areas  where  indoor  artificial  rinks  are  the  only 
practical  answer,  the  boom  in  indoor  rink  construction 
in  southern  states  is  just  beginning.  With  traveling  ice 
.shows  continuing  to  inspire  would-be  skaters,  and  with 
Americans  everywhere  finding  more  and  more  time  for 
recreation,  both  skating  and  curling  are  exjyected  to  be¬ 
come  popular  nationwide  pastimes.  It  is  predicted  that 
within  five  years  the  total  number  of  artificial  ice  rinks 
in  the  I  .  S.  will  be  doubled.  In  addition,  it  is  expected 
that  the  refrigeration  for  at  least  half  of  these  new  rinks 
will  be  provided  by  packaged  brine  chillers. 


Dual -Duct  System 


The  most  important  function  of  dual-duct  systems, 
according  to  N.  S.  Shataloff,  New  ^  ork.  N.  Y.,  engineer, 
is  to  provide  flexible  temperature  control  to  a  multiplicity 
of  zones  and  spaces  fed  by  one  or  more  sy  stems. 

His  paper.  Elements  of  Dual-Duct  Design  and  Perform¬ 
ance,  presented  at  the  Annual  Meeting  of  ASH  AE,  offered 
a  method  for  analyzing  dual-duct  systems  yvhich  predicts 
the  resulting  state  of  air  under  changing  operating  condi¬ 
tions.  This  is  a  distinct  advantage  because  of  the  large 
number  of  variables  affecting  the  performance  of  a  dual¬ 
duct  system. 

Basic  cycles  were  analyzed,  and  the  effect  of  the  opera¬ 
tion  of  the  whole  system  on  the  performance  of  the  in¬ 
dividual  zones  is  described-  The  elements  of  sy  stem  design 
were  also  outlined  in  Mr.  Shataloff’s  paper. 

Branch  Fit+ing  Performance  at  High  Velocity 

The  present  trend  toward  the  use  of  higher  velocities 
in  air  duct  systems  emphasizes  the  need  for  more  accurate 


design  data  encompassing  a  greater  range  of  velocities. 

C.  M.  Ashley,  chief  staff  engineer;  S.  F'.  Gilman,  head, 
air  conditioning  systems  and  equipment  section;  and 
B.  A.  Church,  senior  engineer;  all  of  the  Carrier  Corp. 
pre.sented  in  another  ASHAE  paper  an  analysis  based  on 
laboratory  tests  of  a  divided-flow  fitting.  Pressure  losses 
both  in  the  straight-through  section  of  the  constant  area 
main  and  in  the  branch  takeoff  were  considered. 

Static  Regain 

A  critical  examination  of  the  usual  method  of  corre¬ 
lating  static  regain  test  data  .showed  that  regain  co¬ 
efficient  values  above  1.0  are  possible.  Confirmation  was 
obtained  through  analytical  relationships  developed  by 
the  authors  for  particular  flow  conditions  and  also  by 
original  experimental  data-  A  static  regain  chart  for  main 
ducts  and  pressure  loss  curves  for  conical  takeoffs  is 
j)resented  in  the  paj)er  in  a  form  usable  by  application 
engineers. 
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Centrifugal  Pump  Application 

Part  4.— Characteristic  Curves  and  Pump  Relations 

IGOR  J.  KARASSIK  AND  ROY  CARTER 

Harrison  Pump  Division,  Wor+hington  Corporation,  Harrison,  N.  J. 


This  analysis  of  characteristics  including  capacity,  head, 
efficiency,  and  horsepower  is  fourth  in  a  five-part  series. 

A  centrifugal  punip  operating  at  constant  speed,  can 
deliver  any  capacity  from  zero  to  some  maximum 
value  which  depends  upon  the  design  and  size  of  the 
pump  and  on  the  suction  conditions.  The  total  head  de¬ 
veloped  hy  the  pump,  the  j)o\ver  re(|uired  to  drive  it  and 
the  resulting  efficiency,  all  vary  with  the  capacity.  The 
interrelation  of  capacity,  head,  power  and  efficiency  is 
commonly  known  as  characteristics  of  the  pump. 

This  interrelation  is  best  shown  in  graphs  which  show 
the  pump's  characteristic  curves.  In  such  graphs  it  is  usual 
to  plot  the  head,  the  power  input  and  the  efficiency  against 
capacity  at  a  constant  speed,  as  shown  in  P  ig.  f  1.  When 
variable  speed  drivers  (such  as  turbines  or  wound  rotor 
motors)  are  used,  a  fifth  component,  the  operating  spml 
expressed  in  rpm  is  involved.  Where  suction  conditions 
may  be  critical,  the  limit  of  suction  lift  vs.  capacity  or 
recjuired  net  positive  suction  head  (NPSlf)  vs.  capacity 
is  often  shown. 

The  curve  showing  the  relation  between  capacity 
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Capacity  in  100  G  P  M. 

Fig.  14.  Characteristic  curves  of  a  double  suction,  single  stage 
volute  centrifugal  pump  with  8-inch  suction  and  6-inch  dis¬ 
charge,  at  1760  rpm. 


and  total  head  I  see  P  ig.  Ill,  is  called  the  head-capacity 
curve. 

The  curve  showing  the  relation  between  pump  ef¬ 
ficiency  and  capacity,  is  pro|>erly  called  the  efficieney- 
capacity  curve,  but  is  commonly  referred  to  merely  as  the 
efficiency  curve.  The  curve  I’-Q,  showing  the  relation  be¬ 
tween  power-input  and  pump  capacity  is  the  power- 
capacity  curve,  but  is  generally  referred  to  as  the  power 
curve  or  as  the  brake  horse-power  (bhp)  curve. 

I  sually  the  gra))h  of  a  pump  characteristic  is  made  for 
a  capacity  range  of  zero  to  the  maximum  operating  cap¬ 
acity  of  the  unit.  In  some  cases,  the  curve  is  made  for  a 
limited  range  in  capacity. 

Pump  head-capacity  curves  are  often  classified  by  their 
shapes.  Terminology  in  common  use  is: 

(a)  Rising  characteristic  or,  more  correctly,  rising 
head-capacity  characteristic,  meaning  a  curve  in  which  the 
head  rises  continuously  as  the  capacity  is  decreased.  (See 
Pig.  15a.) 

(b)  Drooping  characteristic  a  shortened  form  of  the 
true  name  of  drooping-head-capacity  characteristic,  cov- 


Fig.  15a.  Rising  head-capacity  curve. 


Capacity 

Fig.  15b.  Drooping  head-capacity  curve. 
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ering  rasps  in  which  the  heacl-eapaeity  cle\el()|)e(l  at  shut¬ 
off  is  less  than  that  developed  at  some  eapaeitic's.  (  I  his 
is  aisc*  known  as  a  h»oping  curve.  I  (See  Fig.  l.ih.  I 

fc)  Steep  characteristic,  referring  to  a  rising  head- 
capacity  characteristic,  in  which  there  is  a  large  increase 
in  head  between  that  developed  at  design  capacil\  and 
that  cfeveloped  at  sliut-<dT.  It  is  sometimes  applied  to  a 
limited  portion  of  the  curve;  for  example  a  pump  mav 
he  said  to  have  a  stc*ep  characteristic  between  .SO' <  and 
100' r  of  the  design  capacitv.  (  Sc^’  Fig.  l.Sc.  I 

(d)  Flat  characteristic,  referring  to  a  head-capacity 
characteristic  in  which  the  lunul  varies  slightiv  with  cap¬ 
acity  from  shut-cdT  to  design  capacity.  The  characteristic 
might  he.  in  addition,  either  drooping  or  rising.  All  droo|t- 
ing  curves  have  a  portion  in  which  the  head  develo[)ed  is 
approximately  constant  for  a  certain  range  in  capacitv. 
In  such  cases  that  range  is  called  the  flat  portion  of  the 
curve.  The  (]ualification  of  Hat  is  also  ajiplied  at  times  to 
indicate  the  general  shape*  of  other  curves  either  for 
their  full  range  or  for  a  limited  range.  ( S«‘e  Fig.  FSd.l 
fe)  Stable  characteristic,  referring  to  a  head-capacitv 
characteristic  in  which  otdv  one  capacitv  can  he  obtained 
at  any  one  head.  Basically  this  has  to  he  a  rising  charac¬ 
teristic.  (See  Figs.  l.Sa.  c.  d.( 

( I )  I  nstahle  characteristic.  reh*rring  to  a  head-capacitv 
characteristic  in  which  the  same  head  is  develojK'd  at  tvv<» 
or  more  capacities.  The  successful  application  of  anv 
pump  is  dependent  as  much  upon  the  characteristic  of 
the  system  on  which  it  is  ojierated  as  upon  the  head-ca|)- 
pacity  characteristic.  Most  pumping  svstems  permit  the 
use  of  pumps  with  moderately  unstable  characteristics. 


Capacity 

Fig.  )  5d.  Flat  head-capacity  curve. 


In  addition  to  the  names  ap|)lied  to  the  shape  of  the 
head-capacitv  ill-(^))  curves,  the  power-capacity  (I*-Q) 
curves  have  also  been  classified  according  to  th;*ir  shapes. 
Fig.  I()  illustrates  a  pum|)  characteristic  with  a  power 
(l*-(^))  curve  (  hh|)  on  graph  I  which  llattens  out  and  then 
decreases  as  the  capacitv  increases  hevond  the  maximum 
elhciencv  point.  Ihis  is  calk'd  a  non-overloading  curve. 
When  the  power  (I’-Ol  curve  continues  to  increase  with 
an  increas"  in  ca|»acitv.  as  in  the  characteristic  shown  in 
Fig.  17  as  the  (  blip  I  curve,  the  pump  is  said  to  have  an 
overloading  curve.  The  shape  (d  the  power  curves  (  B-O 
or  bh|)l  varies  with  the  specific  sp<*ed  tv  pc.  As  a  result 
the  power  curve  mav  be  one  which  has  a  very  low  value 
at  shut-idf.  as  illustrati'il  in  Figs.  10  and  IT.  or  it  may  be 
one  which  has  a  high  shut-off  power  as  illustrated  in  h  ig. 
IJ*.  or  anvthing  between  these  tvpes.  While  in  Fig.  IT  the 
(B-Ol  or  (bhpl  curve  is  «d  the  overloading  type  with 
a  decrease  in  head  and  increase  in  capacity,  the  (  I*-Q1  or 
(bhpl  curve  shown  in  Fig.  I()  is  of  the  overloading  type 
with  an  increase  in  head  and  decrease  in  capacity. 

While  pumps  with  non-overloading  |tower  curves  are 
advantageous  because  the  driver  is  not  overloaded  uixler 
anv  operating  conditions,  thev  are  not  obtainable  in  all 
specific  s|)eed  tvpes  id  |iumps.  Ihe  actual  range  in  oper¬ 
ating  conditions  to  be  encountered  in  the  operation  of  a 
[lump  determines  the  range  in  jiower  requirements  and 
the  driver  size  should  be  ^elected  for  the  power  demand 
to  be  encountered. 


Mathematical  Relations 


The  useful  work  done  bv  a  pump  is  naturallv  the  weight 
of  licpiid  |)ump(‘d  in  a  period  of  time  multiplied  by  the 
head  developed  by  the  pump,  fhis  is  generally  ex|)ressed 
in  terms  of  horsepower  and  is  l  alled  Water  Horsepower 
iwhpl.  It  can  be  determined  bv  the  relation. 


w  here 


W  III’  -  O  X  II 


specific  gravitv 

;W()() 


O  pump  capacitv  in  gpm. 
II  total  head  in  feet. 


I  he  |)ower  reipiired  to  drive  the  pump  is  regularlv  de¬ 
termined  in  horsepower  and  is  called  the  (bhpl  itqmt  to 


Capacity  in  1000  G.P.M. 


Fig.  16.  Characteristics  of  a  pump  with  non-overloading  power 
curve  with  decrease  in  head. 
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iht*  puiiip.  Tli<*  rati(»  of  the  (vvhpl  output  t(»  tlie  (hhp) 
input  is  the  putnp  eHiciency.  The  relation  hetween  (hhpl, 
eapaeity.  head  and  efhciency  is  therefore 

^  ^  firavity 

eflieiency  ^  .‘VX)(( 

Centrifugal  Pump  Relations 

I  h«*re  are  certain  relations  whereh\  the  performanee  of 
a  eentrifufial  punij)  ean  he  predicted  for  another  speed 
than  that  at  which  the  pump  characteristic  is  known. 
There  are  also  certaiti  relations  whereby  we  can  predict 
the  |M>rf(»rmance  of  a  pump  if  the  im|)eller  were  to  he  cut 
down  in  diameter  (within  a  limit  depending  upon  the  im¬ 
peller  design  I  from  the  characteristics  obtained  at  the 
larger  diameter. 

W  hen  the  speed  is  changed: 

(  I  I  the  capacity  f<»r  a  gi\en  point  on  the  pump 
characteristics  varies  as  the  speed,  while  at  the 
same  time 

(2l  the  head  \aries  as  the  s(juare  of  the  speed,  and 
( .‘i  I  the  brake  Intrsepower  varies  as  the  cube  of  the 
sp<vd. 

Putting  these  relations  in  the  form  of  e<piations.  we 
iiave 

O  ~  1  (  n/n  1 ) 

II  ~  H)  I  n  til  I  - 
P  =  P,(n/n,  C' 

<»r 

_  ^  _  /IT  'J~ 

n,  u.  V  it;  “  V  I’. 

w  here 

n  =  new  speed  desired  in  rjtm 

=  capacity  in  gpm  at  desired  speed  n 
H  =  head  in  ft.  at  tiesired  sjieed  n  for  capacity  (J 
I'  =  brake  horsepower  at  desired  speed  n  at  //  and  Q 
til  —  s|K‘cd  in  rpm  at  which  the  characteristics  are 
know  n 

Oi  —  a  capacity  at  speed  n, 

Hi  =  head  at  capacity  (J,  at  speed  n, 

Pi  =  brake  horsepower  at  speed  n,  at  ///  and  (J, 


Fig.  17.  Choracteristics  of  a  pump  with  overloading  power 
curve  with  decrease  in  head. 


Fig.  18.  Characteristics  of  a  pump  with  overloading  power 
curve  with  increose  in  head. 

On  Fig.  19  there  is  plotted  the  IJUIO  rpm  characteris¬ 
tics  of  a  pump  which  indicates  that  at  that  speed  it  pro¬ 
duced  2000  g|)m  at  210.2  feet  total  head,  taking  102..^ 
blip  and  havitig  od.0'<  elhciency.  If  we  desire  to  obtain 
the  1600  rpm  characteristics,  we  would  c<»rrect  a  number 
of  IbOO  rpm  points  to  16(K)  rpm.  The  2600  gpm  point 
mentioned  would  be  corrected  to  1600  rpm  as  follows: 

M  ~  2600  X  (  lOOO/loOOl  ~  2.‘H  1  gpm 

O  =--  210.2  X  (  16(M)  1000 1  -  =  166.1  ft 

P  =  162..S  X  (U)(K)  li{00|-‘  -  114.1  bhp 

The  resultitig  1600  rpm  characteristics  are  also  shown 
in  Fig.  19. 

These  relatiotis  for  chatige  in  speed  catt  be  used  with 
safetv  for  moderate  changes  in  speed.  They  may  not  be 
found  accurate  in  case  of  a  large  chatige  in  spet'd.  par¬ 
ticularly  in  case  of  an  increase  in  speed. 

It  is  also  jiossible  to  reduce  the  diameter  of  the  im¬ 
peller  bv  actuallv  cutting  it  down  in  a  lathe.  The  average 
imjieller  can  be  cut  down  in  diameter  about  20' c  of  its 
original  maximum  diametr’r  without  adverse  effect.  Cut¬ 
ting  it  down  to  less  than  vAY/(  of  its  original  diameter 
will  generallv  result  iti  a  tnuch  lower  efficiency.  This  limit 
of  20'  f  is  of  course  merely  approximate  as  some  designs 
of  impellers  can  be  cut  more  than  this,  while  others  can¬ 
not  be  cut  more  than  a  small  percentage  without  adverse 
effect.  Actually  any  change  in  diameter  will  affect  the 
projiortions  of  the  impeller  and  some  variations  from  the 
theoretical  results  should  be  expected  when  tested.  It  is 
found  if  an  impeller  of  a  suitable  design  is  cut  in  diameter 
that,  at  the  same  speed,  the  characteristic  of  the  pump 
will  have  a  ilefinite  relation  to  its  original  characteristics 
or  closely  so.  These  relations  are: 

I  1  I  the  capacity  for  a  given  point  in  the  pump 
characteristic  varies  as  the  impeller  diameter, 
while  at  the  same  time — 

(2 1  the  head  varies  as  the  square  of  the  impeller 
diameter,  and 

(3 1  the  horsepower  ^aries  as  the  cube  of  the  im¬ 
peller  diameter. 

F.xpre.ssed  in  form  of  eejuations.  these  are: 

(,)  =  Q,(l)/1),) 

II  -  H,(l)/  I),  t- 
P  =  P,(l)  I),)" 
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J1  _  _Q  ^  ^  7i!_ 

Di  (,),  7  ”  V  I’l 

wliere 

Di  =  original  dianietor,  inches 

1)  =  cut  down  diameter,  inches 

yi  =  capacity  with  Dt  impeller 

=  corresponding  capacity  with  D  im|H‘iler 

111  =  head  with  D,  im[>eller  at  capacity  (^, 

II  ~  corresponding  head  with  />  impeller  at  cap¬ 
acity  Q 

Pi  BHP  with  Di  impeller  at  capacity  Qt  and  Head 

//, 

P  =  bhp  w  ith  I)  imj)eller  at  capacity  Q  and  head  // 

Considering  again  the  same  pump  which  at  one  point 
at  1800  rpm  gave  2()(M)  gpm  210.2  ft  thd  102.5  hhp,  81.9% 
efficiency  and  which  had  an  im|K*ller  diameter  of  14^4 
inches  and  assuming  the  im}>eller  was  cut  to  14  inches  di¬ 
ameter,  the  corresponding  point  on  the  characteristics  of 
the  pump  with  a  14-inch  diameter  im})eller  at  1800  rpm 
would  be  determined  as  follows: 

Q  =  26(M)  X  (14  14.75)  =  2468  gjnn 
H  =  210.2  X  (14  14.75)2  ^ 

P  =  162.5  X  (14/14.75)'^  ^  139  hhp 

Doing  this  likewise  with  a  number  of  other  points,  suf¬ 
ficient  points  on  the  18(K)  rpm  characteristics  of  the  14- 
inch  diameter  im|)eller  could  l)e  obtained  to  |>ermit  draw¬ 
ing  the  curves  making  up  F  ig.  20. 

Example 

The  most  common  problems  utilizing  these  relations  are 
to  determine  the  change  in  speed,  the  change  in  diameter 
of  the  impeller,  or  a  combination  of  both  necessary  to 
produce  a  head-capacity  characteristic  passing  through  a 


Capacity  in  G.P.M. 

Fig.  1 9.  Effect  of  speed  chonge  on  pump  characteristics. 


Capacity  in  G.P.M. 

Fig.  20.  Effect  of  impeller  diameter  change  on  centrifugal 
pump  characteristics. 

given  point.  lOr  example,  suppose  we  ha\e  to  meet  the 
condition  of  .3(MM)  gpm,  180  ft  thd.  Since  this  falls  below 
the  head-capacity  (Il-(^)  curve  of  the  14-^  (-inch  im|K‘ller 
at  18(M)  rpm  shown  on  Fig.  19  we  can  obtain  the  desired 
(ll-Q)  by  reducing  the  sjXH'd  or  reducing  the  diameter  of 
the  impeller. 

If  the  desired  pump  which  is  to  gi\e  .3(K)0  gpm  180  ft 
was  s|>eeded  up  or  the  inijM'ller  diameter  increased  so  that 
point  on  the  characteristic  l>ecame  3HK)  gpm,  the  head,  at 
the  same  time,  would  have  Wcome  180  X  (31(M)  .3(M)0)2 
or  192.2  ft.  Similarly  if  32(M)  gpm  was  obtained  by  a  fur¬ 
ther  increase  in  speed  or  impeller  diameter  the  head  would 
he  180  X  (3200  .3(KM))2  204.8  ft.  Plotted  as  shown  in 

Fig.  19  these  form  a  section  of  a  curve  (A).  This  inter¬ 
sects  the  18(Mt  rpm  (  l  l-*^  4  inches  1)2),  H-Q  characteristic 
ai  3135  gpm  196.5  ft  indicating  the  j)oint  on  that  charac¬ 
teristic  from  which  we  have  to  work.  Now  if  we  are  to 
obtain  3(KM>  gpm  at  180  ft  thd,  we  can  determine  the  re¬ 
quired  speed  by  the  calculation  1800  X  (3(M)0/3135)  or 
by  18(K)  X  ( 180/ 196.5)  ^'2  jjoth  of  which  give  1723  rpm. 
Should  it  have  been  that  no  speed  change  was  desired,  it 
would  have  required  a  diameter  change  of  14.75  X 
(3(X)0/3135)  or  14.12  inches.  Had  the  new  driver  run  at 
1760  rpm,  the  14'Y4-inch  diameter  im})eller  would  have 
given  3065  gpm  187.9  ft  thd  reijuiring  in  addition  a  cut 
in  the  impeller  diameter  to  14.T1  inches,  in  all  three  cases 
a  new  curve  which  would  jiass  through  .3(MM)  gpm  and  180 
ft  thd  can  he  plotted  by  stepping  down  a  number  of  the 
18(M)  rpm  14'V4-inch  diameter  curve  points,  the  capacities 
being  reduced  by  the  ratio  of  (30(M)  3135)  with  the  cor¬ 
responding  heads  being  reduced  by  the  ratio  of 
(.3(MM)/.31.3.5)2  a!id  the  corresponding  hhj)  being  reduced 
by  the  ratio  of  ( .3(KM)/31 35) •'*  or  the  hhp  can  1m*  calculated 
from  the  resulting  capacity  ami  head  and  the  pump  ef¬ 
ficiency  at  the  point  in  question. 
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uata  Sheet 


WEIGHT  OF  FREON.12  IN  TYPE  K  LINES  IN  OPERATION 


Nominal 
Dia.,  In. 


Nominal 
Dia.,  In. 


Outside 
Dia.,  In. 


Outside 
Dia.,  In. 


SUCTION  LINE _ 

Suction  Temperature,  Deg.  F 


50 

40 

30 

20 

10 

0 

— 10 

—  20 

-30 

Weight  of  Freon- 12 

PER  Foot 

OF  Type  K  Tube,  Lb. 

.0013 

.  001 1 

.0009 

.0008 

.  0007 

.0005 

.  0004 

.  0004 

■  0003 

.0022 

,0019 

.0016 

.0013 

.0011 

.0009 

.0008 

.0006 

•  000  .S 

0034 

.0029 

.0025 

.0021 

.0017 

.0014 

.0012 

.  0009 

.0008 

OOd? 

.  oo?8 

.00?2 

.0027 

.0022 

.0019 

.  001  s 

.0012 

.0010 

Nominal 

Outside 

Dia.,  In. 

Dia.,  In. 

HOT  GAS  LINE 


Condensing  Temperature,  Deg.  F 


90 

95 

100 

105 

1 10 

22  .0024  .0026 
38  .0041  .0044 
59  . 0063  . 0068 


Weight  of  Freon-i2  per  Foot  of  Type  K  Tube,  Lb. 


.0028 

.0047 

•0073 

•  0095 
.0169 
.0265 

0375 

.0656 

.1013 

•  1444 

•  1959 
•2543 

•3946 

•5633 


Weight  of  Freon- 12  per  Foot  of  Type  K  Tube,  Lb. 


0737 

.0727 

.0716 

.0705 

.0693 

1265 

•  1247 

.  1229 

.  1210 

.  1190 

1944 

.  1916 

.1888 

.  1859 

.  1828 

2539 

•2503 

.  2466 

.2427 

.2388 

4524 

.  4460 

•4395 

•4326 

•4255 

7079 

.  6980 

.6877 

.  6769 

.6659 

0020 

.9879 

•9734 

.9581 

.9424 

7527 

I . 7280 

I . 7027 

1-6759 

1 . 6485 

7078 

2 . 6696 

2  6305 

2.5892 

2  5468 

8597 

3  8054 

3  7496 

3  6907 

3  6303 

2354 

5.1617 

5.0861 

5.0061 

4.9242 

7962 

6.7005 

6.6024 

6.4985 

6  3923 

70 

80 

90 

100 

1 10 

Nominal  diameters  are  )/%  inch  less  than  actual  outside  diameters. 
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WEIGHT  OF  FREON-12  IN  TYPE  L  LINES  IN  OPERATION 


SUCTION'  LINE 

Nominal 
Dia.,  In. 

Suction  Temperature,  Deg. 

F 

Outside 
Dia.,  In. 

50 

40 

30 

20 

10 

0 

— 10 

—  20 

-30 

Weight  of  Freo.n-i2  per  Foot  of  Typi 

L  Tube,  Lb. 

.0015 

.0013 

.001 1 

.  0009 

.  0008 

.  0006 

-  0005 

.  0C04 

0003 

Vi 

.  0024 

.0020 

.0017 

.0014 

.0012 

.0010 

.  oooS 

.  000() 

0005 

y% 

.0036 

0031 

0026 

.0022 

.0018 

.0015 

.  0012 

0010 

.0008 

y 

y 

.0050 

.  0042 

.0036 

0030 

0025 

.0021 

.0017 

.0014 

.  OOI  I 

I 

iH 

0085 

.0072 

.  0061 

.0051 

.0042 

.0040 

.  0029 

0023 

0019 

iK 

0130 

.01 10 

.0093 

.  007S 

-  0065 

0053 

.  0044 

0035 

.  002S 

iH 

.0183 

.0156 

.0131 

.01 10 

.  0091 

■0075 

.0067 

■  0050 

0040 

2 

2H 

•0319 

.0271 

.  0229 

.  0192 

•0159 

.0131 

.0107 

.0087 

.  0070 

2H 

.0492 

.0418 

•0353 

•0295 

•  0245 

.  0202 

.0165 

0134 

0107 

3 

3^ 

.0702 

■0597 

•0503 

.0422 

•0350 

.0289 

•  0-J36 

.0191 

0153 

3y 

.0950 

.0S08 

.  0681 

•0571 

•0474 

•0391 

-0319 

0259 

0207 

4 

aH 

•  1234 

1050 

.0885 

.0742 

.0615 

.0508 

0415 

0336 

.0269 

5 

3H 

.1924 

•  1636 

•  1380 

.1156 

-0959 

.0792 

.0647 

0524 

.0420 

6 

6H 

•  2765 

•2352 

■  1983 

.  1661 

•  1378 

.1138 

.0930 

0753 

0603 

HOT  G.\S  LINE 

Condensing 

Temper.vture,  Deg.  F 

Nominal 

Outside 

Dia.,  In. 

Dia.,  In. 

80 

85 

90 

95 

100 

105 

1 10 

II5 

1 20 

Weight  of  Freon-i2  per  Foot  of  Type  L  Tube,  Ln. 

.0024 

.0026 

.0027 

.0030 

.0032 

.0034 

.0036 

■  0039 

.0042 

.0038 

.0041 

.0044 

.0047 

.0050 

.0054 

.0058 

.0062 

.  0067 

.0057 

.0061 

.0066 

.0071 

.  0076 

.0081 

.0087 

.  0094 

.  0101 

y 

y 

.0079 

.0085 

.0091 

.0098 

.0105 

.0113 

.0121 

0130 

.  0140 

I 

ly 

•0135 

.0145 

.0156 

.0167 

.0180 

•0193 

.0207 

.  0222 

0239 

iK 

iH 

.0205 

.0221 

•0237 

•0255 

•0273 

.0293 

0315 

0338 

0363 

1V2 

&8 

.0291 

•0313 

•0336 

.0361 

■  0387 

0415 

.  0446 

0479 

0515 

2 

2y 

•0505 

-0544 

.0584 

.0628 

•0673 

.0722 

0775 

0833 

-0895 

2H 

2y 

.0779 

.0839 

.0901 

.0968 

•  1038 

.1114 

.  1 196 

.  1284 

1380 

3 

3y 

.1112 

.1197 

.  1286 

•  1382 

.  1482 

1590 

.1707 

-  1834 

.  1970 

3y 

•1505 

.  1620 

•  1741 

.  1869 

.  2006 

.2152 

-  2310 

.  2481 

.  2666 

4 

aH 

.1956 

.2105 

.  2262 

.2429 

.  2606 

.  2796 

.3001 

.3224 

•3464 

5 

sH 

•3049 

.3281 

•3526 

.3786 

.4062 

4357 

.4677 

-5025 

5399 

6 

•  4382 

4715 

.5067 

•  5441 

•5838 

.6263 

-6723 

.  7222 

.  7760 

LIQUID  LINE 

Liquid  Temperature,  Deg.  F 

Nominal 

Outside 

Dia.,  In. 

Dia.,  In. 

40 

50 

60 

70 

80 

90 

100 

no 

120 

Weight  of  Freon- 12 

per  Foot  of  Type  L  Tube,  Lb. 

Yi 

.0867 

.  0846 

■  0834 

.0822 

.  0809 

.0768 

y2 

y^ 

•  1386 

•  1368 

1349 

1330 

1310 

.  1290 

mgm 

.  1224 

y 

y 

.2083 

.2056 

.  2027 

.  1999 

- 1970 

- 1939 

- 1907 

-1875 

.  1840 

y 

y 

.2893 

•  2854 

2S15 

■2775 

-2735 

.  2692 

.  2648 

-  2603 

•2554 

I 

ly 

4934 

.4867 

.  4801 

4733 

.  4664 

.4590 

•4515 

4438 

4356 

iH 

•7508 

.7407 

.7306 

•7203 

.7097 

.  6986 

.6871 

6755 

.  6629 

ly 

I  0633 

1 . 0490 

I  0347 

I .0201 

I  0052 

-  9894 

9732 

•  9566 

9388 

2 

2y 

I  8494 

1.8245 

I  7996 

I  7742 

I  7483 

I  7208 

I . 6926 

I . 6638 

I  6329 

lYi 

2y 

2  8594 

2.8209 

2.7823 

2-7431 

2.7030 

2 . 6605 

2 . 6169 

2-5724 

2.5246 

3 

3y 

4  0708 

4.0160 

3.9611 

3  9053 

3-8481 

3-7876 

3  7257 

3  6623 

3  5942 

3l^ 

3y 

5-5087 

5  4345 

5  3602 

5-2847 

5  2073 

5  1254 

5.0416 

4  9559 

4.8638 

4 

aY 

6.9646 

6.8665 

6. 7660 

6  6595 

6.5506 

6  4392 

6  3195 

Suction  line  size  suction  mafn 
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DUAL  COMPRESSOR  HOOK-UP 

Two  Refrigerating  Compressors  and  Two  Water-cooled  Condensers 
Paralleled  on  Bank  of  Coils  for  Zone  or  Program  Control 


_  o  “ 
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Hook-ups  Presented  Through  Cooperation 
of  S.  C.  Deitrick,  Air  Conditioning  Div., 
Westinghouse  Electric  Corporation 
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AIR  CONDITIONING.  HEATING  and  VENTILATING 


DUAL  COMPRESSOR  HOOK-UP 

Two  Refrigerating  Compressors  and  Single  Water-Cooled  Condenser 
in  Parallel  with  Multiple  Air  Units 


^  £  E 


Liquid  shut  off  valve 
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AND  PRODUCT  INFORMATION  SERVICE 

Below  and  on  the  following  pages  are  given  brief  digests  of  the  advertisements 
appearing  in  this  month's  issue.  Use  this  Digest  to  locate  and  refer  to  the 
advertisements  in  which  you  are  particularly  interested,  then  fill  out  and  mail 
the  prepaid  postcard  to  request  further  information  from  manufacturers. 

The  items  appear  in  the  same  order  as  the  advertisements  to  which  they  refer, 
to  facilitate  obtaining  further  information  after  reading  an  advertisement. 

NOTE:  All  advertisements  are  digested  here  except  those  received  too  late  for 
inclusion.  The  Index  of  Advertisers  lists  all  the  advertisements  in  this  issue. 

Use  the  postcard  below  for  catalogs,  new  equipment  and  materials,  as  well 
as  Ad-Digest  items. 


PIPE  HANGERS  AND  SUPPORTS.  Inside 
front  cover.  A  complete  line  of  pipe 
hangers  and  supports  is  supplied  through 
a  coast-to-coast  system  of  strategically 
located  warehouses  and  jobbers  by  this 
manufacturer.  The  company  maintains  a 
staff  of  trained  personnel,  ready  to  work 
with  customers  on  the  job. - Item  103 


CORROSIVE  FUME  EXHAUSTERS.  Page 
1.  A  divided  housing  fan  is  manufactured 
by  this  company  for  removing  corrosive, 
high  temperature^  and  hazardous  fumes 
from  kilns,  chemical  plants  and  labora¬ 
tories.  ovens,  tanks,  foundries,  furnaces, 
and  other  installations  Catalog  with  data 
on  fume  removal  is  available . Item  104 


INTEGRAL-FURNACE  BOILERS.  Page  4 
Three  of  this  company’s  integral-furnace 
boilers  supply  steam  through  a  six-mile 
main  to  a  coordinated  system  of  air  con¬ 
ditioning.  heating,  and  ventilating  in  a 
new  medical  center.  Available  in  standard 
sizes  to  40000  lb  per  hr  of  steam  and  pres¬ 
sures  to  2,'15  psi.  the  boiler  is  also  in  service 
with  moderate  superheat  for  higher  oper¬ 
ating  pressures.  Details  are  available. 
. Item  105 


SNOW  MELTING  SYSTEM.  Page  9.  One 
snow  melting  system  dates  back  to  1947 
when  a  network  of  wrought  iron  pipe 
grids.  12  ft  wide  and  51  ft  long,  was  in¬ 
stalled  under  the  sidewalk  of  an  LP-gas 
service  building.  A  high  velocity  pump  cir¬ 
culates  a  hot  water  and  antifreeze  solution 
through  the  wrought  iron  pipe  system.  A 
bulletin  on  snow  melting  systems  is  avail¬ 
able.  . . - . Item  106 


FLUSH  VALVES.  Page  11.  Diaphragm  type 
flush  valves  made  by  this  company  were 
selected  for  New  York's  Coliseum.  A  hand¬ 
book  with  19  pages  on  installation  details 
for  exposed,  concealed,  and  special  flush 
valve  installations  and  charts,  formulae, 
and  piping  details  is  available.  ...Item  107 


HEAT  EXCHANGERS.  Page  13.  Extended- 
service  heat  exchangers  are  made  by  this 
manufacturer  exclusively.  The  company 
has  concentrated  on  one  thing  and  one 
thing  only.  Its  design,  research,  engineer¬ 
ing,  and  production  experience  and  facili¬ 
ties  are  devoted  to  the  manufacture  of  the 
heat  exchangers.  Information  is  available 
. Item  108 


AIR  FILTERS.  Page  14-13.  One  man  spent 
less  than  eight  hours  a  week  maintaining 
this  company’s  air  filters  on  nine  air  con¬ 
ditioning  systems  using  200.000  cfm  be¬ 
cause  the  units  clean  themselves  con¬ 
tinually  while  cleaning  the  air.  A  12-page 
booklet  with  data  on  the  air  filter  per¬ 
formance  is  available . . Item  109 


SNOW  MELTING  PIPE.  Page  16.  A  giant 
snow  melting  system  for  a  ferry  building 
has  approximately  14  tons  of  1-in.  steel 
pipe  used  in  the  grids  and  about  5  tons  of 
sizes  up  to  3  in.  employed  as  headers  and 
connecting  pipes,  'The  characteristics  of 
the  pipie  —  uniform  bending  and  strong 
welding  properties  —  make  it  ideal  for  this 
application.  Descriptive  literature  is  avail¬ 
able.  . . . . . Item  110 


GAS  UNIT  HEATERS.  Between  16-17.  A 
gas-fired  heater  with  a  soft  green  finish 
and  polished  chrome  medallion,  grilles 
and  panel  is  offered  by  this  company  in 
eight  sizes  ranging  from  25.000  to  310,000 
Btu  per  hr  for  natural,  manufactured, 
mixed  LP.  and  LP-air  gases.  Bulletin  is 
available.  . . . Item  111 


CENTRIFUGAL  PUMPS.  Page  17.  Cen¬ 
trifugal  pumps  are  offered  by  this  com¬ 
pany  for  cooling  tower  applications  with 
capacities  to  150  gpm  and  heads  to  115  ft. 
Both  pump  and  motor  are  equipped  with 
bronze  sleeve  bearings  and  a  noise  damp¬ 
ening  flexible  spring-type  coupler.  Manual 
on  cooling  tower  systems  is  available. 
. - . . . Item  112 


AIR  DISTRIBUTION  DATA.  Pages  19  to 
21.  Practical  data  on  air  distribution  has 
been  prepared  by  this  manufacturer  of  air 
distribution  equipment  and  accessories  as 
a  service  to  those  responsible  for  specify¬ 
ing  air  distribution  equipment.  This  is  the 
first  in  a  series  of  technical  articles  As¬ 
sistance  for  specific  problems  is  offered 
. - . Item  113 


AIR  CONDITIONING  CONTROL.  Page  22- 
23.  This  company’s  equipment  controls  a 
complete  heat  pump  system  combined  with 
radiant  panel  heating  and  cooling  as  well 
as  central  fan  air  conditioning  in  a  New 
Mexico  building.  Panel  mounted  instru¬ 
ments  permit  remote  observation  of  air 
and  water  temperatures  at  key  {joints  in 
the  system.  A  comnany  engineer  will  give 
recommendations  without  obligation. 
. Item  114 


CONTROL  SYSTEMS.  Page  24-25  The  pro¬ 
duction  of  precision  products  in  one  manu¬ 
facturer's  plant  is  aided  by  this  company’s 
control  system.  The  control  s.vstem  pre¬ 
vents  over-heating  and  stops  fuel  waste. 
Assistance  is  offered  on  space  heating  or 
process  control . ..Item  115 


ROOF  EXHAUSTER.  Page  26  A  roof  ex¬ 
hauster  is  made  by  this  manufacturer  with 
U-spring  cushion,  suspension  mounting 
that  eliminates  the  transmission  of  vibra¬ 
tion  and  motor  hum  to  the  base  of  the 
unit.  Elach  unit  is  individually  checked 
under  simulated  operating  conditions  in  a 
sound  control  room.  Information  is  avail¬ 
able _ _ _ Item  116 


TEMPERATURE  CONTROL.  Page  27,  The 
temperature  controls  offered  by  this  com¬ 
pany  include  a  smartly  designed  thermos¬ 
tat  with  eye-level  reading  for  standard 
two-wire  low  voltage  and  a  device  that 
provides  timed  cycling  of  heating  systems. 
The  thermostat  controls  room  temperature 
within  a  fraction  of  a  degree.  Descriptive 
folder  is  available.  _ _ Item  117 


AIR  CONDITIONING  EQUIPMENT.  Page 
28.  This  company’s  equipment  for  fan-coil 
systems  in  new  and  existing  multi-room 
buildings  includes:  Water  cooling  ma¬ 
chines,  hermetic  condensing  units,  cabinet 
type  fan-coil  units,  and  fan-coil  units  for 
overhead  installation.  The  fan-coil  units 
are  made  for  direct  expansion  or  water- 
fed  systems  in  Vz  to  1-ton  sizes.  Informa¬ 
tion  and  literature  are  available.  .Item  118 


DUCT  INSULATION.  Page  29.  The  com¬ 
bination  heating-cooling  ducts  of  an  11- 
story  city  office  building  are  insulated  with 
this  company's  long  glass  fiber  Insulation. 
Its  thermal  efficiency  will  hold  heat  loss 
or  gain  to  a  minimum  and  will  dami^n 
vibration.  A  brochure  on  the  insulation 
and  liner  is  available . Item  119 


85 


INQUIRY  CARD 

Circle  below  item  numbers  on  which  you  wish  cotologs  or  further  information. 


I 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

34 

55 

56 

57 

58 

39 

60 

61 

62 

63 

64 

65 

66 

67 

68 

69 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 

81 

82 

83 

84 

85 

86 

87 

88 

89 

90 

91 

92 

93 

94 

95 

96 

97 

98 

99 

100 

101 

102 

103 

104 

105 

106 

107 

108 

109 

no 

111 

112 

113 

114 

113 

116 

117 

118 

119 

120 

121 

122 

123 

124 

123 

126 

127 

128 

129 

130 

131 

132 

133 

134 

135 

136 

137 

138 

1.39 

140 

141 

142 

143 

144 

145 

146 

147 

148 

149 

150 

151 

132 

153 

154 

155 

156 

157 

158 

159 

160 

161 

162 

163 

161 

165 

166 

167 

168 

169 

170 

171 

172 

173 

174 

175 

176 

177 

178 

179 

180 

181 

182 

183 

184 

183 

186 

187 

188 

189 

190 

191 

192 

193 

194 

195 

196 

197 

198 

199 

200 

PLEASE  PRINT  May  H-56 


This  service  availoble  only  to  U.  S.  and  Canadian  readers. 

Nome . Title . 

Firm . 

Nature  of  Firm's  Business . 

Street  . 

City . . . Zone . State . 

This  card  is  void  after  Aug.  1,  1956 


Circle  numbers  corresponding  to  the 
items  and  advertisements  in  which 
you  are  interested,  print  your  name 
and  address  clearly.  Information  will 
be  sent  directly  from  manufacturers. 


YEAR-ROUND  ROOM  UNITS.  Page  3(). 
Year-round  air  conditioning  of  commercial 
and  institutional  buildings  is  offered  by 
this  company.  The  company  makes  a  year- 
round  air  conditioner  for  self-contained 
cooling  with  central  steam  or  water  heat¬ 
ing  and  fan  coil  units  for  central  cooling 
and  hot  water  heating  systems.  Specifica¬ 
tions  and  installation  data  for  the  units 
are  available. - - - Item  120 


GALVANIZED  SHEET.  Page  31.  The  coat¬ 
ing  of  this  company’s  galvanized  sheet  steel 
will  take  a  Pittsburgh  lock  without  crack¬ 
ing.  peeling,  or  flaking.  The  coating  will 
take  anything  the  base  metal  will.  Infor¬ 
mation  is  available.  _ _ _ Item  121 


DRAFT  CONTROLS.  Page  32.  Draft  con¬ 
trols  for  coal  and  oil-fired  heating  plants 
are  heavy-duty,  commercial  models  in  28- 
and  32-in.  sizes  They  are  also  available 
in  6-  to  24-in.  sizes  for  domestic  and  com¬ 
mercial  installations.  Controls  for  gas  and 
gas-oil  fired  heating  plants  are  also  made 
in  sizes  8-  through  32-in.  Information  is 
available.  _ Item  122 


CONDENSATION  PUMPS.  Page  33  The 
condensation  pump  and  receiver  offered  by 
this  company  has  a  low  inlet  connection; 
operates  quietly:  and  the  impeller  is  a 
bronze  centrifugal  closed  type.  Designed 
for  handling  hot  condensate,  the  entire 
unit  can  be  removed  for  inspiection  or  le- 
pair  without  disturbing  piping  connec¬ 
tions.  It  is  furnished  in  single  or  duplex 
Bulletin  is  available. _ Item  123 


UNDERGROUND  PIPE  INSULATION. 

Page  34.  A  special  blend  of  a  natural 
hydrocarbon  which  fuses  itself  to  pipe  and 
forms  a  protective  coating  of  insulation  is 
offered  by  this  company.  It  can  be  used 
for  hot  or  cold  liquids  or  vapors  and  pro¬ 
tects  pipe  from  heat  loss  and  corrosion 
Information  is  available. _ Item  124 


RADIANT  BASEBOARDS.  Page  35  Ra¬ 
diant  baseboards  are  made  by  this  com¬ 
pany  for  use  in  schools,  hospitals,  institu¬ 
tions.  and  other  large  area  heating  appli¬ 
cations.  The  baseboard  is  made  of  heavy 
gage  steel,  die-formed  with  rounded  edges. 
Information  is  available. _ Item  125 


HEATING  SYSTEMS.  Page  36-37.  The  line 
of  heating  equipment  offered  by  this 
manufacturer  includes  finned  tube  radia¬ 
tors.  unit  heaters,  vacuum  pumps,  tem¬ 
perature  controls,  and  heating  specialties. 
Convectors  made  by  the  company  provide 
individual  room  temperature  control.  Bul¬ 
letin  is  available. . . Item  126 
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AIR  DIFFUSERS.  Page  38.  Square  and 
rectangular  air  diffusers  are  made  by  this 
company  with  built-in  diffusing  vanes  ar¬ 
ranged  in  unlimited  louver  patterns.  A 
catalog  showing  how  to  select  the  proper 
size  and  air  pattern  is  available... Item  127 


EXPANSION  JOINTS.  Page  39.  Fewer 
.joints  pier  length  of  line  are  required  by 
large  steam  distribution  systems  when  this 
company's  slip-type  expansion  joints  are 
u.sed.  Made  with  traverses  up  to  12  in. 
single  and  24  in.  double,  the  joints  may  be 
packed  under  full  steam  pressure  on"  the 
job.  There  is  a  lower  pressure  load  on 
the  end  anchors.  Bulletin  is  available. 
. : . ..Item  128 


LINE  OF  PUMPS.  Page  4(1  A  line  of  pumps 
offered  by  this  company  for  plumbing, 
heating,  and  air  conditioning  systems  in¬ 
cludes  a  double  suction  horizontall.v  split 
case  pump,  a  close  coupled  pump,  and  a 
pedestal  mounted,  flexible  coupled  pump 
Bulletins  with  the  specifications  of  each 
pump  in  the  line  are  available..  Item  129 


PACKAGED  AIR  CONDITIONERS.  Page 
41.  Packaged  air  conditioners  are  avail¬ 
able  from  this  company  in  3,  5.  7',2.  and 
10-hp  sizes.  Open-type  condensing  units 
are  also  available  in  a  wide  range  of  sizes 
from  >4  to  10(»  hp.  Information  is  avail¬ 
able.  . . . .  Item  130 


HEATING  —  COOLING  COMBINATION. 

Page  42-43.  The  heating-cooling  combina¬ 
tion  offered  by  this  company  consists  of 
a  duct  cooling  system  independent  of  the 
heating  system  and  a  forced  hot  water 
baseboard  heating  system.  A  central  ther¬ 
mostat  permits  choice  of  full  cooling  in 
hot  weather.  Information  is  available. 

Item  131 


SUSPENDED  COOLER.  Page  43.  An  air 

conditioning  unit  lor  remote  installations 
on  new  or  old  construction  requires  no 
floor  space  and  can  be  used  with  Freon  or 
with  hot  and  cold  water.  The  unit  can  be 
installed  in  vestibules,  overhead  entrance 
ways,  plenums,  closets,  or  hallways  with 
or  without  fal.se  or  furred  ceilings.  Bul¬ 
letin  and  specification  are  available 
. . . . .  Item  132 


DUCT  FANS.  Page  46.  Tia  o  of  this  com¬ 
pany's  24-in.  belt-drive  duct  fans  remove 
welding  smoke  and  paint  fumes  along  a 
high  speed  barrel  production  line  Single, 
double,  or  multiblade  models  arc  avail¬ 
able  from  12  to  60  in  for  moving  flammable 
fumes,  corrosive  elements  or  abrasive  dust 
Bulletin  is  available. _ Item  133 


AIR  CONTROL  MANUAL.  Page  47  An  en¬ 
gineering  manual  tor  the  control  of  in- 
plant  environment  in  foundries  is  pub¬ 
lished  by  this  organization.  The  manual's 
material  is  divided  into  eleven  sections 
including  figures,  tables,  and  numerous 
equations _ _ _ Item  134 


packaged  air  conditioners.  Page 

48.  Six  of  this  company's  packaged  air  con¬ 
ditioners  cool  20,U00  sq  ft.  divided  into 
five  zones,  in  a  Texas  office.  The  air  con¬ 
ditioners  are  available  in  ceiling  models 
from  3  to  l\z  ton  and  in  floor  models  from 
3  to  15  ton.  Data  on  the  units  is  avail¬ 
able.  . .  Item  135 


FINNED  TRANSFER  SURFACE.  Page  49 
Increase  the  turbulence  of  air  flowing  over 
a  surface  and  heat  transfer  from  that  sur¬ 
face  is  increa.sed  This  company's  finned 
heat  transfer  surface  is  manufactured  for 
the  company's  air  conditioning  and  re¬ 
frigeration  equipment.  Bulletin  is  avail¬ 
able.  _ _ Item  136 


HEATING-VENTILATING  LINE.  Page  .52- 
53.  The  line  of  heating  and  ventilating 
products  offered  by  this  company  includes 
horizontal,  vertical,  and  gas-fired  unit 
heaters;  console  heaters:  air  conditioning 
units:  convector.s;  centrifugal  fans;  finned 
radiators;  propeller  fans  and  classroom 
unit  ventilators.  Engineering  catalogs  with 
data  on  each  of  the  company's  products 
are  available.  . ..Item  137 

TEMPERATURE  REGULATORS.  Page  54 
When  installing  a  new  or  replacing  an  old 
temperature  regulator,  look  for  packless 
constuction;  a  guarantee  against  wire 
drawing;  a  broad  control  range;  easy 
niaintenance;  double  duty  and  self-opera¬ 
tion  This  manufacturer's  regulators  offer 
all  these  features  and  more.  Bulletin  on 
temperature  regulators  is  available. 
. Item  138 


MOTOR-COMPRESSORS.  Page  Motor- 
compressors  for  packaged  air  condition¬ 
ers  are  available  from  this  manulacturer 
in  '2,  ^4.  and  1-hp  models  using  Freon-12 
and  '2.  ^4.  1.  and  l'2-hp  models  using 
Freon-22.  For  larger  capacities,  dual  sys¬ 
tems  are  available.  Performance  data  .and 
costs  are  available  ..  .  _  Item  139 

EXPANSION  VALVES.  Page  57  A  small- 
fixture  thermal  valve  is  made  by  this  com¬ 
pany  to  prevent  motor  overload  and  mav 
be  installed  in  any  position  in  or  out  o'f 
the  refrigerated  area  It  is  liquid  charged 
and  available  in  9  sizes  for  Freon  12.  Freon 
22.  and  ir.eth.yl-chloride  Information  is 
available  . Item  140 

AIR  FILTER  SERVICE.  Page  .58  This  man¬ 
ufacturer  offers  to  send  a  field  engineer 
who  is  an  air  filtration  expert,  to  analyze 
air  filters  and  submit  a  factual,  written 
report  on  his  findings.  The  company  mak ’s 
this  service  available  on  a  no  cost  basis 
because  it  will  point  out  the  importance  of 
buying  standard  brand  filters.  Information 
on  service  is  available  .  Item  141 

COAL  STOKERS.  Page  59  Continuous  ash 
discharge  spreader  stoker  firing  is  offered 
to  users  of  medium  and  small  size  steam 
generators  by  this  stoker  manulacturer. 
Sizes  are  available  to  develop  from  ap¬ 
proximately  5  (KK)  to  75,000  lb  per  hr  of 
steam.  Information  is  available... Item  142 


MAIN  STEAM  VALVES.  Page  60  Two  250- 
lb  iron  body  angle  valves  were  installed 
in  1915  on  the  main  steam  leads  from 
boilers  of  a  Wi.sconsin  plant.  In  40  years 
of  uninterrupted  service,  the  valves  never 
failed  to  operate  properly  nor  cause  a 
shutdown.  In  all  grades  the  manufactur¬ 
er's  iron  castir^s  exceed  requirements  of 
equivalent  ASTM  specifications.  Its  line 
includes  gates,  globes,  angles,  and  checks 
Assistance  in  ordering  is  offered... Hem  143 


AIR  COOLED  condensers.  Page  61. 
Air-cooled  condensers  are  available  from 
this  company  in  capacities  up  to  20  tons. 
The  units  have  steel  cases  and  are  avail¬ 
able  arranged  with  either  blower  or  prop¬ 
eller  fans  Engineering  and  application  as¬ 
sistance  is  offered.  . ..Item  144 


ELECTRIC  MOTORS.  Page  62  A  complete 
line  of  single  and  polyphase  motors  is 
available  from  this  company  in  repulsion- 
start  or  capacitor-start  types,  open  or 
totally  enclosed,  sleeve  or  ball  bearing, 
with  rigid  or  resilient  basis  or  machined 
end  bases  for  flange  mountings.  Bulletin 
is  available.  . . Item  145 


PRACTICAL  PIPING  LAYOUTS.  Page  63. 
How  to  plan  piping  connections  for  all- 
year  air  conditioning  with  a  heat  pump 
is  another  in  a  series  of  practica'  piping 
layouts  offered  by  a  valve  manufaeturer 
An  enlarged  diagram  and  description  of 
the  layout  is  available . . Item  146 
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AIR'COOL'ED  CONDENSERS.  IM  Th< 

uclclition  ol  a  tenipi-ralurc  control  to  this 
company’s  air-cooh-d  condenser  makes  the 
operation  ot  an  air  conditioning  system 
fully  automatic  at  any  outside  tempera¬ 
ture  and  eliminates  manual  change  jver 
from  season  to  season.  The  condensing 
system  provides  predetermined  minimum 
heat  pressure  up  to  the  I’xp.ansion  valve 
Information  is  availahle  _  Item  147 


ROTARY  OIL  BURNERS.  Page  131.  The 
rotary  oil  burners  are  equipped  by  this 
company  with  a  heater  that  automatically 
warm.s  heavy  oil  and  a  magnetic  valve 
that  passes  the  oil  to  the  nozzle  when  it 
is  warm  enough.  The  burner  can  be  com¬ 
bined  with  the  company's  gas  burner  to 
Itrnvide  a  dual-fuel  firing  system.  Litera¬ 
ture  and  specification  sheets  are  available 

Item  1S8 


•HOT  WATER  GENERATOR.  Page  fir,  The 
hot  water  generator  madt'  by  this  com¬ 
pany  is  lined  witli  baked-on  idastic  which 
is  heat  resistant  to  5110  deg  F  and  leave.s 
a  smooth,  non-porous  surface  that  is  easy 
to  clean.  Hot  water  generators,  heat  ex¬ 
changers,  air  receivers  and  storage  vessels 
are  offered  by  the  compttny.  A  34-page 
reference  catalog  is  available.  ...  Item  148 

AIR  CONDITIONING  SYSTEMS.  Page  66 
Air  conditioning  systems  are  designed  by 
this  company  with  the  experience  of  pack¬ 
aged  air  conditioning  engineers  Advance 
principles  of  engineering  leadership  are 
offered  for  advice,  consultation,  and  ap¬ 
plication  to  reduce  system  maintenance. 
Information  is  available.  _  Item  149 

WATER  TUBE  BENDS  BY  HAND.  Page  67. 
Soft  temper  copper  water  tube  for  radiant 
heating  jobs  can  be  bent  by  hand.  Its  long 
60  and  100-foot  lengths  require  fewer 
joints.  It  can  be  joined  with  leak-proof 
solder-ioint  fittings  using  standard  solder¬ 
ing  techniques  . . .  Item  150 

glass  fiber  INSULATION.  Page  68 
Glass  fiber  insulation  is  made  by  this  com¬ 
pany  to  meet  the  insulating  requirements 
of  manufacturers  and  installers  of  fur¬ 
naces.  air  conditioners,  and  related  duct 
work.  The  flexible  insulation  is  held  to 
panels  by  an  adhesive  Bulletins  are  avail¬ 
able,  _  Item  151 


AIR  CONDITIONING  LINE.  Page  69.  The 
line  of  air  conditioning  equipment  made 
by  this  company  includes  evaporative  con¬ 
densers  and  cooling  towers  to  100  tons, 
condensing  units  to  100  tons,  packaged 
units  to  50  tons,  packaged  liquid  chillers 
with  room  console  units,  and  packaged 
air-cooled  units  for  residential  and  corn- 
mercial  applications.  Information  is  avail¬ 
able.  . . .  152 

STORAGE  HEATERS.  Page  71.  The  cop¬ 
per-lined  storage  heaters  made  by  this 
company  have  rolled  joints  tor  12  in 
around  the  circumference  to  allow  for 
longitudinal  expansion.  A  special  vacuum 
breaker  protects  the  lining  from  sudden 
pressure  fluctuations.  A  fabricating  pro¬ 
cedure  file  on  the  heaters  is  available 
. . . Item  153 

SNOW  REMOVAL  TUBING.  Page  121. 
Copper  water  tube  for  snow  melting  pan¬ 
els  can  be  bent  to  conform  to  the  terrain 
and  is  available  in  60-ft  lengths.  Copper 
tube  cannot  rust  rot.  or  deteriorate.  Tech¬ 
nical  advisory  service  and  a  16mm  motion 
picture  are  available . .  Hem  154 

UNDERGROUND  PIPE  INSULATION. 

Page  123.  This  triple-zone,  hot  underground 
pipe  insulation  consists  of  an  inner  ^mi- 
plastic  core  fused  on  by  the  pipe’s  heat, 
a  middle  sintered  zone  of  particles,  and 
a  final  zone  of  granule  thermal  insulation. 
It  is  installed  by  pouring,  tamping  down, 
and  back  filling.  Information  is  available^ 
_ Item  155 

POWER  PLANT  FUEL.  Page  123.  Modern 
bituminous  coal  burning  equipment  can 
give  10  to  40%  more  steam  per  dollar. 
Automatic  coal  and  ash  handling  systems 
can  cut  labor  costs  Coal  is  safe  to  store 
and  use.  Information  and  case  histones 
of  how  plants  saved  money  are  available^ 
_ _ _ _ _ _ .Item  156 

AIR  CONDITIONING  EQUIPMENT.  Page 
127  The  line  of  air  conditioning  equip¬ 
ment  offered  by  this  company  includes 
a  hermetic  centrifugal  refrigerating  ma¬ 
chine,  central-station  air  conditioners, 
multi-zone  air  conditioners  and  packaged 
air  conditioners  from  3  to  20  tons.  The 
refrigerating  machine  is  a  single-st.age  unit 
that  requries  no  built-up  bases.  Bulletin 
is  available. . H*™ 


DRAFT  INDUCERS.  Page  1.33.  Motorized 
dralt  inducers  arc  manufactured  by  this 
company  to  solve  the  draft  requirements 
of  modern  schools  The  only  chimney 
needed  is  a  stub  stack  to  vent  exhaust 
gases,  A  special  schools  bulletin  and  a 
bulletin  on  the  draft  inducer  are  avail¬ 
able.  . . . . Item  159 


SPACE  HEATERS.  Page  135.  Twenty-five 
of  this  company's  counterflow  space  heat¬ 
ers  cut  the  heating  cost  of  one  plant  to 
less  than  half  of  the  former  system.  The 
twenty-five  units  provide  21.7  million  Btu 
per  hr  to  the  six-acre  plant  area  Litera¬ 
ture  is  available. _ _ Hem  IGO 


AUTOMATIC  CONTROLS.  Page  137.  The 
automatic  controls  made  by  this  company 
were  chosen  by  a  new  shopping  center 
to  control  center  fan  systems,  unit  heaters, 
multi-zone  units,  and  packaged  air  con¬ 
ditioners.  The  controls  are  electric-elec¬ 
tronic  t.vpes  with  positive  positioning.  In¬ 
formation  is  available.  . . Hem  ISl 


RIB-TYPE  MOTORS.  Page  1,39.  A  complete 
line  of  rib-type  motors  from  1-  to  lOO-Vip  is 
offered  by  this  manufacturer.  The  rib-type 
design  provides  reserve  cooling  capacity  in 
dirty  locations.  Large  grease  reservoirs 
surround  the  motor’s  bearings.  Informa¬ 
tion  is  available . . . Hem  162 


BRONZE  VALVES.  Page  141.  Fourteen  dif¬ 
ferent  sizes  of  handwheels  are  all  that 
is  needed  for  fifty  lines  of  gate,  globe, 
and  angle  valves,  involving  420  individual 
valves  made  by  this  company.  The  com¬ 
pany’s  system  of  interchangeability  of 
parts  for  bronze  valves  permits  a  small 
inventory  of  basic  parts.  Literature  is 
available.  . Hem  163 


STEAM  GENERATORS.  Page  143.  Thirty- 
nine  stores  in  a  modern  shopping  center 
are  hooked  into  a  heating  circuit  powered 
by  three  of  this  company’s  steam  generat¬ 
ors.  They  are  equipped  with  full  modula¬ 
tion.  and  each  cuts  in  automatically  only 
as  the  load  demands.  Information  is  avail¬ 
able.  . . . . Hem  164 


REGISTERS  AND  GRILLES.  Page  143  This 
company’s  line  of  registers  and  grilles  in¬ 
cludes  perimeter  baseboard  diffusers,  per¬ 
imeter  baseboard  registers,  perimeter  noor 
registers,  and  ceiling  air  diffusers.  Catalog 
is  available  . .  Hem  165 


AIR  HANDLING  UNITS.  Page  147.  Air 
handling  combination  units  are  available 
in  thirteen  basic  sizes  from  this  company 
with  capacities  from  500  to  48, .300  cfm. 
Each  unit  is  available  with  a  choice  of 
two  coil  face  areas  in  five  coil  types  and 
accessories  as  required  Application  ser¬ 
vice  is  available. _ _ _ Hem  166 


AIR  RECOVERY  CELLS.  Page  149.  Air  re¬ 
covery  cells  were  installed  in  the  air  con¬ 
ditioning  system  of  a  photographic  printing 
paper  plant  to  remove  minute  quantities 
of  phosphorous  from  the  air  which  were 
spoiling  the  paper.  Air  recovery  cells  in 
any  air  conditioning  or  ventilating  system 
will  reduce  needed  amount  of  outside  air 
and  needed  heating  and  cooling  capacity. 
Information  is  available. . . Hem  167 


THREADLESS  VALVES.  Page  149.  Thread¬ 
less  valves  for  silver  brazed  joints  in  cop¬ 
per  or  brass  piping  are  offered  by  this 
manufacturer.  Solder  end  threadless  valves 
for  soldered  joints  are  also  available  in 
globes,  gates,  and  checks.  A  catalog  with 
cutaways,  details,  and  specifications  is 
available . . Hem  168 


PACKLESS  EXPANSION  JOINTS.  Page 
151.  Packless  expansion  joints  are  made 
by  this  manufacturer  with  equalizing 
rings  to  absorb  four  different  motions. 
The  company’s  engineering  experience  is 
applied  to  every  pipe  problem  presented 
to  it.  Bulletin  is  available. _ Item  169 


ICE  BANKS.  Page  151.  Sweet  water  ice 
banks  are  designed  by  this  manufacturer 
to  deliver  tons  of  32-  to  34-deg  F  ice  water 
for  recirculation  through  air  cooling  coils 
in  air  conditioning  systems.  Designed  for 
use  with  Freon,  methyl  chloride,  or  am¬ 
monia,  the  banks  may  be  added  to  exist¬ 
ing  systems  for  increased  capacity.  Cata¬ 
log  is  available.  . . . Item  170 


VENTILATION  MANUAL.  Page  153.  The 
fourth  official  edition  of  an  industrial 
ventilation  manual  has  been  enlarged,  im¬ 
proved,  and  includes  many  new  tables.  It 
contains  the  information  needed  for  the 
design  of  industrial  ventilation  systems. 
. Hem  171 


DIRECT  FIRED  HEATER.  Page  153.  A  unit 
with  a  stainless  steel  combustion  chamber 
of  floating  design  which  eliminates  undue 
expansion  and  contraction  stresses.  Infor¬ 
mation  available. . . Hem  172 
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VENTILATORS.  Page  ir)4  Tliis  company’s 
ventilators  have  been  used  for  the  ventila¬ 
tion  of  schools  incorporated  with  interior 
duct  systems  or  for  general  spot  ventila¬ 
tion.  "rhe  ventilators  are  styled  low  and 
attractive  to  blend  with  modern  architec¬ 
ture.  Information  is  available.  ...Item  173 


POWER  BOILERS.  Page  153.  Power  boilers 
are  manufactured  by  this  company  to 
satisfy  the  demands  of  institutional,  apart¬ 
ment.  office  and  industrial  buildings.  The 
compan.v  also  furnishes  low  pressure  boil¬ 
ers  for  ‘  heating  purposes.  Information  is 
available . . . Item  174 


UNIT  AIR  CONDITIONERS.  Page  155. 
Unit  air  conditioners  are  furnished  by  this 
manufacturer  in  sizes  of  3,  5,  and  TVa  hp. 
They  have  insulated  cabinets;  large  cool¬ 
ing  surfaces;  insulated  condensers;  and 
conservative  ratings.  Bulletin  is  available. 
. Item  175 


CENTRIFUGAL  PUMPS.  Page  156.  Close- 
coupled  centrifugal  pumps  are  manufac¬ 
tured  by  this  company  for  all  air  condi¬ 
tioning  and  refrigeration  installations.  De¬ 
signed  for  continuous  duty,  the  pumps  are 
available  in  heavy  duty  models  from  1,3 
to  7*2  hp.  Submersible  pumps  are  also 
available  for  deep  well  cooling  systems 
from  1/3  to  275  hp.  Catalog  is  available 
_ Item  176 


AIR  DUCT  HEATERS.  Page  157.  Controlled 
temperatures  to  1000  deg  F  can  be  main¬ 
tained  by  electric  air  duct  heaters  for 
heating  air  and  gases  under  forced  circu¬ 
lation.  Installed  in  round  or  rectangular 
ducts,  the  heaters  may  be  used  for  drying, 
curing,  baking,  and  annealing  ovens.  Cata¬ 
log  is  available. _ _ _ Item  177 


POWER  ROOF  VENTILATORS.  Page  157. 
Power  roof  ventilators  are  available  from 
this  company  all  with  air  capacities  from 
550  to  65.000  cfm  belt  and  direct  drive. 
Seven  top  view  sizes  are  available  in  6-in. 
increments;  height  varies  in  5'.i-in.  incre¬ 
ments.  Booklet  with  design,  construction 
and  performance  data  is  available. 
. Hem  178 


1956  DIFFUSER  CATALOG.  Page  157.  The 
1956  edition  of  this  company's  catalog  lists 
over  1000  sizes  and  designs  of  registers, 
grilles,  and  diffusers  for  heating  and  air 
conditioning.  The  32-page  catalog  also  con¬ 
tains  descriptions  of  dampers  and  extrac¬ 
tors.  Copies  are  available. _ Item  179 

88 


HEAVY-OIL  BURNER.  Page  1.58  Oil  burn¬ 
ers  designed  for  heating  buildings  that  re¬ 
quire  more  than  6uoo  gallons  of  oil  or  45 
tons  of  coal  per  year  will  burn  commercial 
No.  4  or  5  heavy  oils.  Conversion  is  simple; 
the  burner  fits  all  types  of  standard  heat¬ 
ing  boilers.  Illustrated  bulletin  available 
for  those  who  own,  specify,  install,  or  ser¬ 
vice  burners. . . Item  180 


WATER  HAMMER  ABSORBERS.  Page  1.59. 
The  shock  absorbers  made  by  this  com¬ 
pany  eliminate  noisy  water  hammer  in 
pipe  lines  and  prevent  damage  to  vaivcvs. 
fittings,  and  pipe  lines.  Sltock  absorber 
manual  is  available. . . Item  181 


PRODUCT  COOLERS.  Page  159.  Product 
coolers  are  available  for  any  given  tem- 
pierature  needs,  for  both  wet  and  dry  op¬ 
eration.  Water  and  hot  gas  defrost  can  be 
furnished  in  addition  to  custom  engi¬ 
neered  units.  Catalog  is  available.  Item  182 

INTERIOR  FIRE  PROTECTION.  Page  1.59. 
Contractors’  success  stories  on  interior  fire 
protection  jobs  indicate  there  is  a  reason 
why  this  manufacturer’s  line  of  interior 
fire  protection  equipment  is  preferred. 
Check  with  the  company’s  representative 
before  figuring  on  the  next  interior  fire 
protection  job. . . Item  183 

SECTIONAL  CONDENSER.  Page  160.  The 
casing  of  this  company’s  condenser  is 
made  of  sections  each  separately  remov¬ 
able  to  give  access  to  all  parts  The  unit 
removes  superheat  before  condensing  and 
keeps  the  system  purged  of  oil.  Capacity 
range  is  from  90  to  240  tons.  Bulletin  is 
available.  . . . Item  184 


WATER  COOLER  GUIDE.  Page  161.  A  new 
guide  to  water  cooler  selection,  published 
by  this  company,  answers  such  questions 
as:  Type  required;  kind  needed;  capacity 
necessary;  how  many;  and  location.  It  also 
considers  how  much  water  is  needed  by 
office,  factory,  and  foundry  workers 
. Item  185 


REFRIGERANT  INDICATORS.  Page  161. 
Refrigerant  indicators  are  made  by  this 
company  in  sizes  or  in.  for  small  air 
conditioners  or  refrigerators  and  in  sizes 
to  1*8  in.  for  large  size  commercial  instal¬ 
lations.  The  indicators  have  a  pyrex  glass 
window  and  are  guaranteed  to  500  psi 
Catalog  is  available. _ Item  186 


AIR  CONDITIONING  ENGINEERS.  Page 
161.  Opportunities  for  engineers  with  air 
conditioning  experience  to  work  on  high 
speed  aircraft,  rocket,  and  missile  projects 
are  offered  by  this  company.  Experience 
in  high  and  low  velocity  air  or  liquid  pip¬ 
ing  systems,  jet  pumps,  heat  transfer  in 
structures,  or  fans  is  desirable.  Informa¬ 
tion  is  available. . . - .  Item  187 


BOILER  WATER  LEVEL  CONTROLS. 

Page  162.  A  permanent  Alnico  magnet  is 
located  outside  the  float  chamber  of  these 
water  level  controls.  Units  are  available 
for  temperatures  to  750  deg  F  and  pres¬ 
sures  to  600  psi  for  single  stage  or  multi¬ 
level  stage  service  with  as  many  as  three 
separate  switching  actions.  Catalog  is 
available. _ _ _ Item  188 


BUSINESS  REPLY  CARD 

FIRST  CLASS  PERMIT  NO.  53.  SEC.  34.9.  P.  L.  &  R..  NEW  TORE.  N.  T. 

Air  Conditioning,  Heating  and  Ventilating 

93  WORTH  STREET 

NEW  YORK  13.  N.  Y. 


AIR  FILTER  GAGES.  Page  163.  Air  filter 
gages  are  offered  in  three  types  by  this 
company;  An  inclined  tube  type;  a  dia¬ 
phragm  actuated  dial  type;  and  a  bell 
actuated  dial  type.  The  company’s  line  al¬ 
so  includes:  draft  gages,  pitot  tubes,  and 
portable  gas  analyzers.  Bulletin  is  avail¬ 
able.  . . . Item  189 

VENTILATORS.  Page  163.  Twent.v-nine  ol 
this  company’s  72-in.  fan  ventilators  with 
individual  capacities  of  sl.tMIo  cfm  exhaust 
large  volumes  of  fumes  and  heati-d  air 
from  a  steel  plant  during  certain  opera¬ 
tions  and  lesser  amounts  during  others.  A 
data  book  on  the  company’s  line  of  roof 
ventilators  is  available. . . .Item  190 

LIQUID  DEPTH  GAGES.  Page  164  Remote 
reading  tank  gages  are  available  in  four 
models  from  this  company  to  suit  almost 
every  industrial  installation.  The  gages 
can  be  installed  on  tanks  above  or  below 
the  ground  and  up  to  one-quarter  of  a 
mile  away.  They  can  be  obtained  in  mul¬ 
tiple  units  on  a  single  panel  and  mount¬ 
ing  plate.  Bulletin  is  available  ..Item  191 

INDUSTRIAL  UNIT  HEATERS.  Page  165. 
Twelve  basic  sizes  of  industrial  unit  heat¬ 
ers — 1-,  2-,  and  3-fan  models — are  made  by 
this  company  with  capacities  from  83.(H)o 
to  1.735.000  Btu  per  hr.  handling  from  20<M) 
to  28.000  cfm.  A  choice  of  ten  heating  ele¬ 
ments  is  offered  for  every  size  unit.  Pub¬ 
lication  with  data  on  the  heaters  is  avail¬ 
able .  Item  192 


package  chillers.  Page  166.  Package 
chillers  are  made  to  meet  the  require¬ 
ments  of  residential,  commercial,  institu¬ 
tional  or  industrial  installations  by  this 
manufacturer.  The  chillers  have  com¬ 
pletely  non-ferrous  water  passages  to 
guard  against  corrosion.  Bulletins  describ¬ 
ing  the  various  chillers  made  by  the  com¬ 
pany  are  available . Item  193 


COOLING  TOWERS.  Page  168.  One  of  this 
company’s  towers  keeps  gasket  metal  rolls 
within  5  deg  F  tolerances.  Cooling  towers 
of  all  types  are  manufactured  by  this 
company  from  small  residential  types  with 
3-gpm  capacities  to  towers  with  15.0(H)-gpm 
capacities.  Engineering  help  is  available 
- - - - . Hem  194 


PORTABLE  EQUIPMENT  HOISTS.  Page 
169.  A  portable  noist  is  available  from  this 
company  that  enables  two  men  to  raise 
all  types  of  equipment  from  200  to  4  000 
lb.  up  to  18  ft  in  one  hour.  Information 
and  price  is  available . Hem  195 


AUTOMATIC  SHUTTER.  Page  169.  An 
automatic  shutter  for  unit  blowers  is  self- 
contained  in  an  adapter  sleeve  for  attach¬ 
ment  to  the  blower.  Weather  stripped,  the 
shutter  has  light  gage  aluminum  louvers 
with  felt  silencer  strips.  Catalog,  circular, 
and  prices  are  available. . Hem  196 


AIR  CONDITIONING  SYSTEMS.  Page  169. 
This  company’s  air  conditioning  systems 
are  being  installed  in  a  wide  variety  of 
Florida  clubs,  motor  hotels,  shopping  cen¬ 
ters,  and  stations.  The  systems  have  ad¬ 
vantages  to  meet  any  requirement.  Cata¬ 
logs  are  available.  - _ _ Hem  197 


APPLICATION  ENGINEER.  Page  170  An 
opportunity  for  a  mechanical  engineer 
with  five  or  more  years’  experience  in  the 
design  of  air  conditioning  and  refrigera¬ 
tion  systems  is  offered  by  this  company. 
Some  of  this  experience  must  be  in  high 
pressure  systems.  Send  detailed  resume 
. Hem  198 


WING  CAP  VALVES.  Inside  Back  Cover 
Semi-steel,  wing  cap  valves  are  made  by 
this  company  with  five  types  of  connec¬ 
tions:  FPT  in  valve  butt;  OD  soldered 
brass  adapter  and  steel  flange;  steel  butt 
weld  adapter  and  steel  flange;  one  piece 
FPT  flange;  and  one  piece  slip-on  weld 
flange.  Information  is  available.  ..Hem  199 


BOILER  CONTROLS.  Back  Cover.  For 
boilers  up  to  250  psi,  this  company’s  series 
of  controls  provides  pump  control,  low 
water  fuel  cutoff,  and  low  water  alarm. 
Two  models  are  available  with  either  self- 
contained  water  column  bodies  or  for  in¬ 
stallation  with  independent  water  column. 
Engineering  folder  and  wiring  sheets  are 
available . Hem  200 
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Application  of  the 
Packaged  Heat  Pump 

WALTER  R.  YEARY 

Air  Conditioning  Div.,  Westinghouse  Electric  Corp.,  Staunton,  Va. 


Rapid  progress  has  been  made  with  the  packaged  heat 
pump  for  year-round  air  conditioning  and  the  industry  is 
optimistic  regarding  greater  acceptance  of  this  unit. 
Various  type  units  are  available;  the  operating  cycles  for 
each  are  described  and  illustrated  in  this  article.  Problems 
are  included  to  show  how  to  estimate  the  cooling  and 
heating  loads,  with  and  without  the  use  of  strip  heaters 
for  balance,  and  also  how  to  estimate  operating  costs. 
There  are  pointers  on  where  and  how  to  install  the  heat 
pump,  and  how  to  reduce  first  and  operating  costs  to 
gain  greater  economies  in  installation  and  operation. 

Essentially,  the  heat  pump  is  a  conventional  air 
conditioner  with  self-contained  arrangements  for  re¬ 
versing  the  direction  of  flow  of  either  the  refrigerant 
or  the  heat  transfer  medium,  which  may  he  water  or  air. 
so  that  the  svstem  may  be  made  to  perform  at  one  time 
as  an  air  cooler  and  at  another  time  as  an  air  heater.  Air 
cooling  is  simply  the  removal  of  heat  from  one  location 
and  dissipating  this  heat  into  another  zone.  With  the  re¬ 
versal  of  the  refrigerant  or  the  transfer  medium,  the 
source  of  heat  is  also  reversed. 

Heat  will  transfer  from  a  warmer  object  to  a  colder  one 
even  when  the  temperature  difference  between  the  two  ob¬ 
jects  is  less  than  one  degree.  Gases,  liquids  and  solids  con¬ 
tain  some  heat  until  they  reach  the  temperature  of  absolute 
zero  or  — 460  deg  F. 

By  proper  application  of  the  refrigerating  system,  it  is 
possible  to  maintain  a  fairly  constant  temperature  differ¬ 
ence  between  the  refrigerant,  or  transfer  medium,  and  the 
higher  temperature  of  the  heat  source.  Heat  will  then 
transfer  from  the  source  in  an  amount  equal  to  the  heat 
contained  in  the  source,  between  the  temperatures  of  the 


Fig.  1.  Sources  of  heat  and  heot  sinks  outside  the  house.  Solar 
energy  cannot  be  used  os  o  sink. 


CondcnMc— summer  \ 
tv»por»»ot— wtnisf 


f  Evaporator— summer 
ConOenser-mnter 


Fig.  2.  Seasonal  function  of  outdoor  and  indoor  coils  with  air- 
to-air  heat  pump. 


source  and  the  medium,  less  losses  incurred  by  reason  of 
mechanical  imperfections  and  the  natural  difficulty  in  e.\- 
tracting  the  total  heat  from  any  source.  If  it  were  pos¬ 
sible  to  extract  the  total  heat  from  the  source  air  entering 
the  outdoor  coil  of  an  air-to-air  heat  pump  at,  for  example, 
17  deg,  the  discharge  air  would  have  a  temjterature  of 
approximately  absolute  zero  or  — 160  deg.  It  is  reason¬ 
ably  doubtful  that  this  will  ever  be  accomplished  with  a 
heat  pump. 

Therefore,  on  the  heating  cycle,  the  heat  source  is  the 
outdoor  air,  water  or  ground  (  see  Fig.  1)  and  on  the  cool¬ 
ing  cycle,  the  space  to  be  cooled  is  the  source  of  heat. 

Refrigerants  and  transfer  mediums  cannot  permanently 
store  within  themselves  the  heat  removed  from  an  outside 
source  or  a  conditioned  space.  Such  heat  must  be  dUposed 
of  in  some  manner  in  the  same  p”op<iition  that  it  is  ac¬ 
quired.  Therefore,  for  everv  source  of  heat  there  must  be 
a  sink  or  a  place  for  heat  disposal.  For  summer  cooling 
with  a  heat  pump,  the  sink  inav  be  the  outdoor  air  (air¬ 
cooled  condenser),  a  walercooled  condeaser,  the  ground, 
a  river,  or,  with  a  few  exceptions,  any  of  the  same  media 
used  as  a  source  during  the  winter. 

Thus,  the  year-round  operating  seijuence  of  the  heat 
pump  follows:  In  summer,  heat  is  removed  from  the  space 
(source)  and  it  is  released  into  the  ground,  outdoor  air. 
or  water  .( sink).  In  winter,  heat  is  extracted  from  ouldour 


CapifUfy  tub« 


Fig.  3.  Basic  circuit  of  air-to-air  heat  pump. 
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Fig.  4  Basic  circuit  of  air-to-water  (to-air)  heot  pump. 

ail,  water  or  u;roun(i  (source),  aiul  released  into  the  space 
( sink  I .  In  effect,  the  heat  pump  cools  the  space  in  summer 
and  heats  the  sink,  and  in  winter  it  heats  the  space  (sink) 
and  cools  the  outdoor  source  of  heat. 

A  self-contained  air-to-air  heat  pump  is  equipped  with 
an  indoor  coil  and  an  outdoor  coil.  The  indoor  coil  serves 
in  summer  as  a  cooling  coil  or  an  evaporator;  in  winter 
it  serves  as  an  air-cooled  conden.'^er.  The  outdoor  coil 
serves  in  summer  as  an  air-cooled  condenser,  and  in  winter 
as  an  evaporator  as  shown  in  Fig.  2.  The  reversal  of  the 
refrigerant  is  accomplished,  in  most  heat  pumps,  by  means 
of  a  special  4-vvay  valve  which  changes  the  direction  of 
refrigerant  flow  according  to  the  demand  of  the  space 
thermostat  for  heating  or  cooling.  The  direction  of  re¬ 
frigerant  flow  through  the  compressor  of  the  unit  is  never 
reversed.  Direction  of  flow  is  reversed  onlv  in  the  circuit 
external  to  the  compressor. 

In  other  type.-i  of  heat  pumps,  the  direction  of  re¬ 
frigerant  flow  is  never  changed  in  any  part  of  the  re¬ 
frigerant  circuit.  These  types  use  a  second  medium  of 
transfer,  usuallv  water  containing  an  anti-freeze  solution, 
and  <mlv  the  direction  of  this  medium  is  reversed. 

Types  of  Heat  Pumps 

I  here  are  six  common  tvp<“s  of  heat  jnimps  now  in  use 
in  this  country.  I  hey  are.  by  classification:  air-to-air.  Fig. 
3;  air-to-water.  Fig.  1;  water-to-air.  Fig.  .3;  water-to-wa- 
ter.  Fig.  C;  earth-to-air.  Fig.  7,  and  earth-to-water.  These 
designations  simply  mean  that  heat  is  taken  from  the 
source,  transferred  to  the  refrigerant  as  the  first  medium, 
and  then  transferred  from  the  refrigerant  to  air  or  water 
as  the  second  medium.  The  latter  medium  is  then  circu¬ 
lated  into  the  space  (air)  or,  if  water,  it  is  circulated 
through  convectors  or  radiators  located  within  the  space. 


Fig.  5.  Basic  circuit  of  water-to-air  (liquid-to-air)  fieot  pump. 


Fig.  6.  Basic  circuit  of  water-to-woter  fieat  pump. 

There  are  some  industrial  and  commercial  installations 
which  use  vvater-to-refrigerant-to-v.ater-to-air  systems.  A 
few  others  use  the  same  sequence  of  heat  transfer  except 
that  outdoor  air  is  the  primary  source  of  heat.  The  three 
primary  sources  of  heat  have  been  previously  mentioned 
as  air,  water  and  earth,  which  may  be  used  alone.  Other 
sources  include  solar  radiation,  sewage,  process  waste 
heat  ;.nd  industrial  Hue  gas  heat.  Solar  energy,  while  hav¬ 
ing  tremendous  potentiality,  will  probably  be  developed 
as  an  auxiliarv  to  the  first  three,  and  is  already  used  ex- 
tensivelv  in  the  lower  southern  states  for  domestic  water 
heating,  ('onsiderable  research  is  under  wav  leading  to  the 
full  utilization  of  solar  heat  for  heat  pump  purposes,  it 
may  be  some  time  before  this  is  actually  accomplished. 
W  aste  heat,  sewage,  and  Hue  gas  heat  have  been  used  in 
some  cases,  but  have  not  been  used  extensively.  Flue  gas 
beat  from  industrial  chimneys  should  be  a  prime  source 
of  beat  since  many  boiler  rooms  operate  twenty-four  hours 
j)er  (lav.  and  this  is  most  suitable  for  heat  pump  use. 

Coefficient  of  Performance 

The  operating  eHiciency  of  any  heat  pump  is  measured 
bv  what  is  commonly  called  the  Coefficient  of  Performance, 
or  simplv,  the  COP.  To  better  understand  the  COP,  ob¬ 
serve  that  there  are  two  principal  sources  of  heat  which 
must  be  rejected  by  the  condenser  of  a  heat  pump  during 
summer  operation.  They  are  ( 1)  heat  from  the  room  air 
being  circulated  across  the  indoor  coil,  and  (2i  heat  from 
the  mechanical  equivalent  of  the  electrical  input  to  the 
compressor.  In  winter  operation,  the  heat  pump  indoor 
coil  w  ill  supply  the  equivalent  of  the  electrical  input  plus 
the  heat  taken  from  the  outside  heat  source.  The  heat 
energv  obtained  from  the  outside  source  is  obtained  as  a 


Fig.  7.  Basic  circuit  of  eartfi-to-air  (leat  pump.  By  substituting 
a  refrigerant-to-liquid  (leat  exctianger  in  place  of  the  indoor 
coil,  the  circuit  becomes  on  earth-to-water  system. 
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Outdoor  air  at  winter 
temperature 
Example:  38°  F 


Liquid  Freon  entering 
— outdoor  coil  from 
indoor  coil 


Colder  air  leaving 
outdoor  coil 
^  Example:  28°  F 

10°  drop  in 
air  temperature 

Gas  leaving  outdoor  coil 
(Contains  heat  10°  picK^  up  from  air} 


Heating  or  cooling 
from  compressor 


Heating -to  indoor  coil 
Cooling-from  indoor  coil 


Heating  or  cooling 
to  accumulator  and 
compressor 


Heating'  from  outdoor  coil 
Cooling— to  outdoor  coil 


Fig.  8.  Transfer  of  heat  from  outdoor  air  into  the  refrigeront 
in  the  outdoor  coil  of  on  oir-to-oir  heat  pump. 


Fig.  9.  Principle  of  o  four-way  reversing  volve,  shown  in  the 
heating  position. 


bv-product  from  the  elettrical  energy  input  to  the  com¬ 
pressor.  As  a  result,  the  cost  of  operation  is  that  of  elec¬ 
trical  energy  only,  and  the  additional  heat  from  the  out¬ 
side  is.  so  to  speak,  free. 

If  the  heating  capacity,  ()].  of  a  certain  heat  pump, 
operating  at  35  deg  outdoor  temperature  and  70  deg  air 
entering  the  indoor  coil,  is  54.000  Btu  per  hr,  and  the  value 
of  the  electrical  input.  Q-j  is  20.137  Btu  (5.9  kw).  then; 


COP 


^1  _  54.000 
Q-2  ~~  20.i.y7 


The  COP  of  2.9  represents  the  ratio  of  total  heat  ob¬ 
tained  at  the  indoor  coil  to  the  heat  paid  for  in  the  form 
of  electrical  energy  input  to  the  unit.  In  other  words,  the 
amount  of  heat  obtained  is  equal  to  2.9  times  the  electrical 
energy  applied  to  the  heat  pump. 

The  average  coefficient  of  jjerformance  of  most  pack¬ 
aged  type  units  at  3.5  deg  outdoor  temperature,  and  70  deg 
air  entering  the  indoor  coil,  is  about  3.0,  hut  may  he  lower 
or  higher.  A  COP  as  high  as  4.0  or  5.0  is  rare  and.  when 
it  does  occur,  is  usually  found  in  large  field-assembled 
systems.  The  coefficient  of  performance  decreases  as  the 
outdoor  temperature  declines. 

The  value  Q2  does  not  include  the  electrical  input  of 
supplemental  heating  since  we  are  interested  in  the  COP 
of  the  heat  pump  alone.  Naturally,  if  supplemental  heat¬ 
ing  electrical  input  is  added  to  a  false  COP  will  re¬ 
sult;  that  is.  it  would  he  a  false  COP  insofar  as  the  ratio 
♦if  input  to  capacity  of  the  heat  pump  compressor  jilus  the 
heat  from  the  source  is  concerned.  Supplemental  heat  re¬ 
quired  to  obtain  sufficient  capacity  to  heat  a  space  at  the 
lower  temperatures  is  not  a  part  of  the  actual  heat  punqi 
capacity  since  it  may  he  added  in  any  one  of  a  number 
of  different  ways. 

How  the  Heat  Pump  Operates 

The  air-to-air  type  packaged  heat  pump  is  by  far  the 
most  popular  of  the  self-contained  units  being  manufac¬ 
tured  for  residential  use.  It  is  much  easier  to  understand 
this  type  heat  pump,  if  one  notes  that  the  unit  is  a  typical 
air-cooled  air  conditioner  during  the  summer  cycle,  with 
the  outdoor  coil  serving  as  the  air-cooled  condenser  and 
the  indoor  coil  serving  as  the  evaporator  or  cooling  coil. 
By  proper  control  of  the  4-vvay  valve,  the  use  of  a  reversible 
capillary  tube  and  valve,  and  a  combination  cooling-heat¬ 
ing  thermostat,  refrigerant  flow  is  reversed  in  the  circuit 
external  to  the  compres.sor.  The  indoor  coil  becomes  an 
air-cooled  condenser  and  the  outdoor  coil  becomes  an 
cvatiorator  or  outdoor  cooling  coil  as  shown  in  Fig.  8. 

The  refrigerant  circulated  through  the  outdoor  coil  in 


winter  is  at  a  very  cold  temperature — normally  much 
colder  than  the  outdoor  air.  Thus,  obeying  the  law  of  heat 
transfer,  heat  contained  in  the  outdoor  air  transfers  into 
the  refrigerant  through  the  fins  and  tubes  of  the  coil. 

The  capillary  tube  and  valve  act  as  a  restricting  or 
metering  device  and  the  licjuid  refrigerant  is  forced  to 
expand  and  lose  pressure  as  it  is  fed  into  the  larger  in¬ 
ternal  area  of  the  outdoor  coil.  The  action  of  the  re¬ 
frigerant  is  the  same  or  similar  to  that  taking  place  when 
it  enters  the  indoor  coil  during  the  cooling  cycle.  Due  to 
this  expansion  and  reduction  in  pressure,  the  refrigerant 
begins  to  boil  and  evaporate.  Because  of  evaporation,  re¬ 
frigerant  temperature  is  reduced  below  tbe  temperature 
of  the  outdoor  air  moving  across  the  coil,  and  heat  trans¬ 
fers  from  the  air  into  the  refrigerant.  The  outdoor  coil  Ls 
thus  functioning  as  an  evaporator  or  cooling  coil.  Air  dis¬ 
charged  from  the  coil  will  be  colder  than  the  entering  air 
because  beat  has  been  extracted  from  it. 

In  this  action,  the  liquid  refrigerant  is  changed  to  a  ga« 
and  is  drawn  toward  the  compressor  by  reason  of  the  low 
pressure  existing  on  the  suction  side  «if  the  compressor. 
Before  entering  the  compressor,  the  gas  must  pass  through 
the  4-wav  valve.  Fig.  9,  which  serves  the  very  important 
function  of  directing  the  flow  of  the  refrigerant  as  pre- 
viousU  explained. 

During  the  heating  cycle,  the  position  of  the  valve  in 
Fig.  9  is  such  that  it  is  open  between  ports  A  and  li.  an  1 
I)  and  C.  Low-ternperature  gas  enters  the  valve  through 
port  I)  and  leaves  through  port  C.  High-temperature,  high- 
pressure  gas  enters  the  valve  through  port  A  and  leaves 
through  port  In  the  cooling  position,  the  valve  ports  are 
open  between  A  and  D,  and  R  and  C. 

After  passing  out  of  port  C  tbe  low  temperature,  low 
pre.ssure  gas  enters  an  accumulator  and  from  there  it  passes 
through  a  heat  exchanger  before  entering  the  suction  side 
of  the  compressor. 

The  refrigerant  gas  enters  the  compressor  at  the  suc¬ 
tion  inlet,  and  in  the  case  of  most  hermetics,  travels 
through  the  compressor  motor  and  up  into  the  cylinder 
on  the  down-stroke  of  the  piston.  The  up-stroke  com¬ 
presses  the  gas.  and  thus  increases  its  temperature.  This 
is  where  the  equivalent  energy  of  the  electrical  input  to 
the  compressor  is  picked  up  in  the  refrigerant  stream. 
This  additional  heat  is  the  heat  of  compression  resulting 
from  the  work  being  done  by  the  compressor  as  a  result 
of  the  electrical  input  to  the  motor. 

Heated  refrigerant  gas  leaving  the  cylinder  of  the  com¬ 
pressor  is  again  directed  through  the  4-way  valve  and  then 
into  the  indoor  coil.  Due  to  the  lower  temperature  of  the 
air  being  recirculated  across  the  indoor  coil,  the  refrig- 
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Fig.  10.  A  more  detoiled  circuit  of  on  air-to-air  heat  pump. 

••rant  releases  il.s  heat  into  the  tubes  and  fins  of  the  roil 
and  finally  into  the  rer  irculated  air.  It  is  then  carried 
into  the  conditioned  space  hy  the  air  stream  and.  again 
because  of  a  hover  temperature  within  the  space,  is  re¬ 
leased  into  the  .space.  Thus,  heating  is  accomplished  by  the 
air-to-air  heat  pump.  The  complete  circuit  is  shown  in 
I  ig.  10. 

The  indoor  coil  is  now  functioning  as  a  condenser  he- 
r  ause  the  cool  air  passing  across  it  extracts  heat  from  the 
refrigerant  and  comlenses  the  ga.s  to  a  liquid. 

The  liquid  refrigerant  next  passes  into  the  capillarv 
tube  and  valve,  f  ig.  1 1.  which  is  engineered  to  allow  only 
the  prfiper  amount  of  liquid  to  enter  the  outdoor  roil,  or 
the  indoor  coil  during  the  cooling  cycle. 

hntering  the  outdoor  coil,  the  refrigerant  is  again  evap¬ 
orated.  picking  up  heat,  and  continuing  through  the  sys¬ 
tem  re|)eating  the  c\cle. 

Cooling  Cycle 

\\  hen  the  thermostat  calls  for  cooling,  the  4-way  valve 
automatically  repositions  itself  so  that  ports  A  and  P.  and 
/{  and  C  are  open  to  each  other  re.spectively.  This  change¬ 
over  may  he  fairly  <juick  with  pronqit  response  in  the  re¬ 
versal  from  heating  to  cooling.  .As  a  matter  of  fact,  the 
reversal  may  he  so  quick  and  noiseless  that  the  average 
home-owner  may  never  know  when  it  occurs.  During  late 
spring  or  early  fall,  the  unit  may  reverse  two  or  three 
limes  in  a  24-hour  period  yet  maintain  an  indoor  tem¬ 
perature  so  constant  that  occupants  of  the  house  mav 
never  recognize  the  changeover. 

After  the  valve  changeover,  the  refrigerant  will  flow 
as  a  liquid  from  the  outdoor  coil  (now  functioning  as  an 
air-cooled  condenser  I .  through  the  capillary  tube  and 
valve,  into  the  indoor  coil.  Here  its  pressure  is  reduced 
<hie  to  expansion,  and  evaporation  occurs,  causing  heat 
from  the  space  to  transfer  into  the  colder  refrigerant.  The 
gas  then  leaves  the  indoor  coil,  passes  from  port  B  to 
port  C  of  the  4- way  valve,  through  the  heat  exchanger, 
and  into  the  compressor  at  the  suction  inlet.  Compression 
again  occurs,  picking  up  the  equivalent  heat  of  the  elec¬ 
trical  energy  input  to  the  compressor,  and  the  hot  gas 
enters  the  4-way  valve  at  port  A,  leaves  through  port  D, 
and  enters  the  outdoor  coil  where  it  is  again  condensed 
to  a  liquid. 

In  the  condenser,  the  gas  gives  up  the  heat  to  the  out- 


Heating  position 


Fig.  11.  Capillary  tube  and  valve.  Mare  refrigerant  passes 
thraugh  the  valve  during  the  caaling  cycle  than  during  the  heat¬ 
ing  cycle.  The  ball  check  effectively  blacks  flaw  in  heating 
pasitian. 


tioor  air  being  circulated  across  the  coil.  Leaving  the  out¬ 
door  coil,  the  liquid  refrigerant  enters  the  capillary  tube 
in  the  reverse  direction  and  the  cycle  is  repeated. 

Figure  10  indicates  the  direction  of  refrigerant  flow  in 
both  the  cooling  and  the  heating  cycles.  It  shows  that  the 
direction  of  refrigerant  flow  through  the  compressor  never 
changes,  hut  flows  in  one  direction  during  both  cycles.  The 
air-to-air,  self-contained  heat  pump  is  simply  an  air-cooled 
air  conditioner  in  which  a  reversal  of  the  refrigerant  flow 
in  the  circuit  external  to  the  compressor  will  provide  heat¬ 
ing  and  cooling  upon  demand  of  the  summer-winter  ther¬ 
mostat. 

Heat  Pump  Installation 

Application  of  the  self-contained  heat  pump  is  very- 
similar  to  that  for  conventional  air-cooled  air  conditioning 
equipment.  With  only,  a  few  detailed  pointers  and  bits  of 
information,  the  average  installer  experienced  in  conven¬ 
tional  air  conditioning  application  should  be  able  effec¬ 
tively  and  successfully  to  apply  the  heat  pump. 

Air-to-air  heat  pump  installation  is  much  simpler  than 
for  an  air-cooled  conditioner  using  a  remote  condenser. 
There  is  no  external  refrigerant  piping  connected  with 
the  packaged  type  heat  pump.  All  piping  is  completed  at 
the  factory  since  the  outdoor  air  coil  is  an  integral  part 
of  the  packaged  unit.  Duct  work  between  this  coil  and  the 
outdoor  air  source  is  necessary.  The  amount  of  duct  re¬ 
quired  depends  upon  the  location  of  the  unit.  It  is  possible 
to  locate  the  unit  near  or  against  an  outside  wall  so  that 
the  only  outdoor  duct  requirement  is  a  collar  through  the 
wall  to  an  outdoor  grille.  See  Fig.  12. 

Air-to-air  heat  pumps  use  no  water.  The  only  water 
piping  necessary  is  a  simple  condensate  drain.  This  drain 
is  not  tied  into  the  sewer  system  but  is  simply  dripped  into 
the  nearest  drain  or  to  the  outdoors.  The  condensate  drain 
from  any  type  of  air  conditioner  should  be  kept  out  of 
waste  systems  subject  to  any  amount  of  pressure,  unless  a 
condensate  pump  provided  with  an  anti-siphon  device  or 
check  valve  is  used  to  prevent  back-pressure  in  the  drain 
pipe. 

The  air-to-air  heat  pump  requires  no  fuel  source  other 
than  a  properly  sized  and  installed  electric  powder  circuit. 

Heat  pumps  using  water  or  earth  as  an  outdoor  source 
and  sink  do  require  external  water  or  refrigerant  piping. 
Water  source  units  circulate  either  water  or  refrigerant 
through  piping  installed  in  a  well,  river,  lake,  or  some 
other  body  of  water.  Ground  source  units  circulate  refrig¬ 
erant  through  a  pipe  grid  buried  in  the  ground  below  the 
frost  line. 
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Fig.  12.  Typical  orrangements  of  duct  work  between  the  out¬ 
door  air  coil  and  the  outside  air  in  on  air-to-air  heat  pump. 

Considerable  difiiculty  has  been  experienced  with 
ground  source  heat  pumps  due  to  expansion  and  contrac¬ 
tion  of  the  pif)e.s  in  the  ground  grid.  Expansion  tends  to 
|»ush  earth  awav  from  the  pipes  and,  in  many  cases,  it  re¬ 
mains  in  the  outermost  position.  Consequently,  overall 
direct  contact  of  the  pipe  with  the  ground,  which  is  neces¬ 
sary  for  highest  efficiency,  is  often  lost.  Heat  transfer  and 
coefficient  of  performance  are  thus  reduced  and  impaired. 

For  overall  j)erformance  and  minimum  maintenance 
requirements,  the  air-to-air  packaged  unit  is  considered 
best  for  residential  and  most  commercial  applications. 
Multiple  unit  applications  are  often  made  in  larger  build¬ 
ings  reejuiring  considerable  cooling  tonnage.  However, 
field-assembled  systems  are  becoming  very  ])opular  in 
the  larger  buildings.  These  large  heat  pumps  are  also  de¬ 
fined  as  air-to-air,  water-to-air,  water-to-water.  etc.,  de- 
jicnding  upon  the  source  of  heat  and  type  of  primary  and 
secondary  mediums  of  heat  transfer. 

Type  designations  are  often  confusing,  especially  when 
line  reads  something  like  this:  W  ater-to-refrigerant-to- 
water-to-air.  The  correct  designation  is  simply,  “water- 
to-air."  V\  ater  is  the  source  of  heat  in  winter  and  the 
heat  sink  in  summer;  air  is  the  heat  .sink  in  winter  and 
the  heat  source  in  summer.  Intermediate  transfer  mediums 
are  seldom  mentioned  or  shown  in  correct  type  designa¬ 
tions. 

H\  way  if  explanation,  “water-to-refrigerant-to-water- 
to-air"  for  winter  ojjeration  means  this:  Water  is  the 
source  of  heat;  the  heat  is  transferred  from  the  water  to 
refrigerant  being  circulated  through  a  heat  exchanger; 
the  heat  is  then  transferred  from  the  refrigerant  into  water 
being  circulated  in  another  circuit;  from  the  water  in 
the  latter  circuit,  the  heat  is  transferred  into  the  air  being 
circulated  through  the  conditioned  space.  See  Figs.  4  and 
6. 

The  refrigerant  circuit  is  the  primary  medium  of  trans¬ 
fer  and  the  last  water  circuit  is  the  secondary  medium  of 
transfer.  Air  within  the  conditioned  space  is,  besides  being 


a  source  and  sink,  the  final  medium  of  transfer.  Since 
air  conditioning  means  the  treatment  of  air  in  one  way 
or  another,  the  transfer  of  heat  within  the  conditioned 
space  is  to  or  from  air  in  any  heat  pump  used  for  air 
conditioning. 

Water-to-air  systems  may  omit  the  .secondary  medium 
of  heat  transfer  (water)  and  transfer  directly  from  the 
refrigerant  to  the  circulated  air.  The  choice  of  the  use 
of  the  secondary  medium  dejiends  upon  the  type  of  s>  stem 
to  be  in-stalled.  If  individual  room  units  are  to  be  used, 
then  the  secondary  medium  (chilled  water)  Ls  most  de¬ 
sirable.  If  one  central  cooling  coil  is  used,  the  secondary 
medium  may  be  omitted  and  the  refrigerant  circulated  in 
a  direct  expansion  coil  instead.  This  arrangement  usually 
decreases  considerably  the  cost  of  accessory  items.  The 
direct  expansion  coil  will  function  in  the  same  manner  the 
indoor  coil  functions  in  an  air-to-air  unit — as  a  direct 
expansion  coil  in  summer  and  as  a  condenser  in  winter. 

I  he  efficiencN  and  |K>rformance  of  well-engineered,  field- 
assembled  heat  pumps  should  equal  or  exceed  that  of  the 
smaller  packagi'd  units.  The  (lOI*  is  usually  much  higher 
than  for  the  packaged  units. 

The  outdoor  coil  of  an  air-to-air  heat  pump  is  usually 
an  integral  j)art  of  the  com|)lete  assembly  within  the  cab¬ 
inet  and  cannot  be  removed  from  it  for  remote  installation. 

The  packaged  heat  pump  should  be  installed  so  that  the 
run  of  the  outdoor  airduct  between  the  unit  and  the  out¬ 
side  of  the  building  is  as  short  as  physically  possible. 

After  leaving  the  iidet  and  outlet  location  on  the  cabinet, 
the  ducts  should  be  sized  to  maintain  air  velocities  in  the 
inh't  and  outlet  ducts  as  recommen<led  by  the  manufac¬ 
turer.  Sizable  deviations  from  recommendations  may  re¬ 
sult  in  decre*ased  coil  cajiacity. 

W  here  a  partition  is  used  in  the  outdoor  air  duct  to 
separate  the  inlet  and  outlet  air.  rigid  insulation  .should 
be  a|)|>lied  to  one  or  both  sides  <tf  the  partition.  Rigid 
insulation  may  itself  be  used  as  the  partition  material. 
W  hen  using  partioned  duct,  it  is  important  that  the  inlet 
and  outlet  sections  be  sized  to  maintain  recommended 
velocities.  Thi.s  construction  will  result  in  the  partition 
being  installed  at  an  angle  similar  to  that  shown  in  Fig.  12 
and  will  assure  proj>er  vehtcitv  of  inlet  and  outlet  air. 

The  inlet  and  outlet  air  ducts  should  be  insulated  if 
they  exceed  the  bare  minimum  length.  The  minimum 
length  would  be  that  required  where  the  heat  pump  is  in¬ 
stalled  directly  against  an  outside  wall  with  the  air  inlet 
and  outlet  duct  going  directly  through  the  wall.  Duct  runs 
any  longer  than  this  should  be  insulated  with  a  minimum 
of  2  inches  of  good  insulating  material. 

Heat  pump  with  Heat  pump  with 

outdoor  air  discharge  outdoor  air  intake 

into  crawl  space  from  crawl  space 


Indoor 


Fig.  13.  A  crawl  space  may  be  used  as  an  intake  or  a  discharge 
area — never  for  both.  Sketch  shows  crawl  space  used  for  dis¬ 
charge  (left)  or  for  intake  area  (right). 
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Fig.  14.  Outdoor  shelter  for  heat  pump. 

I  he  intake  grille  should  he  hwated  as  close  to  the  house 
as  pitssihle  to  take  advantage  of  the  warmer  air  near  the 
house  during  the  winter.  The  exhaust  outlet  should  he 
located  to  provide  adequate  clearance  for  the  discharge 
air  from  the  side  of  the  house  to  avoid  any  recirculation 
of  this  air  hack  into  the  inlet  grille.  When  both  inlet  and 
outlet  grilles  are  placed  side-hy-side  on  the  outside  of  the 
wall,  it  is  often  necessary  to  install  a  splitter  haflle  be¬ 
tween  them  to  prevent  discharge  air  recirculation. 

The  inlet  and  outlet  openings  of  the  grille  should  he 
covered  w  ith  %  or  in-  mesh  screen  to  avoid  entry  of 
ohstructional  objects.  Fly  screen  should  not  he  used. 

drawl  space  under  a  house  may  he  used  as  an  intake  or 
discharge  area,  but  the  sntne  sfHice  must  never  be  used  for 
both  purposes.  There  must  he  suHicient  ventilator  free 
area  and  the  ventilators  must  be  left  open  permanently. 
The  discharge  duct  must  he  taken  down  through  the  floor 
and  turned  to  discharge  horizontally  between  the  floor 
and  the  ground.  Fig.  13.  so  that  the  longest  possible  air 
throw  may  he  obtained.  A  split  discharge  duct  is  recom¬ 
mended  s«»  that  the  outlet  air  mav  he  discharged  in  two 
or  more  directions  for  better  removal  from  the  area.  The 
iidet  air  duct  may  he  attached  directly  to  a  collar  and 
screen  in  the  floor.  The  floor  must  be  insulated  in  either 
case.  Condenser  discharge  air  w  ill  heat  the  space  and  floor 
in  summer  and  cool  it  in  w  inter.  The  movement  of  summer 
inlet  air  under  the  floor  is  desirable,  hut  winter  inlet  air 
max  have  an  undesirable  cooling  effect  on  uninsulated 
floors. 

Filters  will  he  recjuired  in  the  inlet  duct  when  the  loca¬ 
tion  is  subject  to  excessive  dust  conditions. 

Heat  Pump  Location 

I  he  packaged  heat  pump  may  he  located  in  any  con¬ 
venient  space  |)roviding  there  is  an  access  way  for  the 
outside  air  ducts,  sufficient  space  for  indoor  supply  and 
return  ducts,  and  if  the  floor  is  strong  enough  to  support 
the  xveight  of  the  unit. 

Recommended  locations  are  those  along  outside  walls 
where  outdoor  air  ducts  may  he  taken  directly  through 
the  wall. 

Locations  near  the  center  of  the  house,  offset  to  an  out¬ 
side  wall,  are  preferred.  These  allow'  short  runs  of  supply 
and  return  ducts  with  a  consequent  reduction  in  external 
static  pressure  and  savings  in  duct  and  insulation  costs. 

A  garage  at  the  end  of  a  large  ranch  type  house  is  least 
preferred  as  a  heat  pump  location  due  to  the  extended 
run  of  the  indoor  supply  ducts  to  reach  the  far  end  of 
the  house.  Such  a  location  often  creates  probleins  in  main¬ 
taining  as  high  a  return  air  temperature  as  possible  be¬ 


Fig.  15.  Perimeter  ducts  need  not  be  insulated  when  run  in  slob 
floors,  but  the  edge  of  the  floor  should  be  insulated  as  shown. 

cause  of  leaks  in  the  duct  and  cold  areas  through  which 
the  duct  may  pass.  For  maximum  heat  pump  performance, 
the  temperature  of  the  return  air  at  the  unit  should  be 
as  close  as  possible  to  the  temperature  of  the  air  at  the 
return  grille  in  the  space. 

Most  air-to-air  heat  pumps  operate  with  a  temperature 
rise  of  approximately  30  deg  across  the  indoor  coil.  If 
the  return  air  temperature  is  70  deg  at  the  unit,  the  coil 
discharge  air  temperature  would  be  100  deg.  It  is,  there¬ 
fore,  easy  to  understand  why  the  return  air  temperature 
should  be  maintained  as  high  as  possible.  Uninsulated 
return  ducts  passing  through  a  cold  basement  or  crawl 
space  will  cause  a  drop  in  the  temperature  of  the  return 
air  at  the  unit. 

A  coil  discharge  temperature  of  approximately  100  to 
103  deg  during  winter  operation  is  normal  for  most  units. 
Constant  operation  of  the  fan  will  thus  provide  a  satis¬ 
factory  temperature  selection  range  on  the  room  thermo¬ 
stat. 

I  he  heat  pump  should  be  located  away  from  areas  where 
operating  noise  may  bother  occupants.  Thus,  a  utility  room 
between  two  bedrooms  may  not  be  an  ideal  location.  Lo¬ 
cating  the  unit  adjacent  to  a  wall  directly  facing  another 
building  where  the  discharge  air  noise,  if  any,  is  likely 
to  disturb  the  occupants  of  the  other  building  is  not  rec¬ 
ommended.  This  is  especially  important  where  the  air  out¬ 
let  faces  a  window  of  the  neighboring  structure.  If  the 
outlet  must  be  located  opposite  a  window,  the  discharge 
grille  should  have  adjustable  horizontal  and  vertical 
louvers  so  that  the  high  velocity  air  stream  may  be  di¬ 
rected  away  from  the  window.  A  better  solution  would  be 
to  duct  the  discharge  away  from  the  area. 

Use  flexible  asbestos  connectors  in  supply,  return,  and 
outside  air  ducts  to  minimize  the  possibility  of  sound  being 
transmitted  from  the  unit  into  the  duct  system  and  into 
the  space. 

In  selecting  the  location  for  the  unit,  consideration  must 
be  given  to  the  easy  disposal  of  the  condensate  from  the 
indoor  coil  during  the  cooling  cycle,  and  from  the  out¬ 
door  coil  during  the  defrost  cycle. 

If  the  unit  is  to  be  located  on  the  first  floor  over  a 
basement,  condensate  removal  should  not  be  too  trouble¬ 
some  as  the  condensate  pipe  may  be  run  through  the 
floor  to  the  nearest  basement  drain.  Condensate  removal 
from  units  mounted  on  concrete  slab  floor  is  likely  to  be 
much  more  difficult,  especially  when  it  is  necessary  to 
locate  the  unit  some  distance  away  from  kitchen,  bath,  or 
other  spaces  equipped  with  drainage  facilities. 

Do  not  release  condensate  water  to  the  ground  directly 
beneath  any  floor.  This  may  lead  to  excessive  moisture 


AIR  CONDITIONING,  HEATING  AND  VENTILATING,  MAY,  1956 


95 


conditions  beneath  the  floor  and  may  result  in  high  hu- 
niiditv  conditions  or  floor  deterioration.  The  condensate 
pipe  may  be  taken  directly  through  a  side  wall  and  drained 
to  the  ground  outside  the  foundation  if  precaution  is  taken 
to  guard  against  freezing  of  the  defrost  water  drainage 
during  winter  operation.  Freezing  may  occur  in  cold 
weather  when  the  defrost  water  is  drained  from  an  open 
pi})e  on  the  outside  of  the  building.  Water  may  then  back 
up  into  the  outdoor  coil  drain  pan  and  overflow  into  the 
unit  and  into  the  fltior  of  the  space.  Defrost  and  conden¬ 
sate  water  drainage  should  be  made  inside  the  building, 
wherever  passible. 

\\  here  interior  space  is  not  available,  most  heat  pumps 
may  be  installed  in  a  shelter  outside  the  space.  The  shelter 
should  protect  the  unit  from  the  weather  and  all  ducts 
to  and  from  the  unit  must  be  insulated  adeijuately.  When 
located  outside  the  building.  Fig.  IT  tbe  heat  pump  .should 
be  mounted  on  a  separate  concrete  base,  where  practical, 
to  reduce  the  amount  of  noise  transmitted  to  the  floor  of 
the  conditioned  area.  Because  most  packaged  heat  pumps 
have  only  about  one  inch  of  interior  insulation,  their  in¬ 
stallation  is  not  recommended  in  locations  where  the  am¬ 
bient  temperature  is  likely  to  exceed  100  deg  in  summer 
and  to  fall  below  35  deg  in  winter. 

Ducts,  Supply  and  Return 

Supply  and  return  ducts  for  beat  pump  application  differ 
only  slightly  from  those  used  in  conventional  air  condi¬ 
tioning  systems.  All  ducts  should  be  tightly  sealed  and 
insulated.  Insulated  ducts  through  unconditioned  spaces 
minimize  heat  transfer  from  and  to  those  spaces  and  pre¬ 
vent  both  internal  and  external  duct  sweating  in  uncondi¬ 
tioned  areas.  One  to  two  inches  of  good  insulation  is 
re«-ommended. 

An  air  velocity  range  of  800-1000  fpm  should  be  main¬ 
tained  in  main  supply  ducts.  600-700  fpm  in  branches. 
5(Mt-6(M)  fpm  in  risers,  and  400-500  fpm  at  register  faces. 

Air  velocity  in  return  mains  .should  be  600-800  fpm; 
branch  returns  500-700  fpm;  branch  risers  300-500  fpm. 

Duct  runs  under  concrete  slab  floors  or  under  ground 
must  be  well  insulated  and  waterproofed. 

Duct  design  for  summer  and  winter  operation  is  nor- 
rnalU  based  on  the  nominal  cfm  air  volume  of  the  unit 
fan.  If  d  uring  heat  gain  or  heat  loss  estimating,  it  is  found 
necessary  to  increase  the  fan  cfm.  the  ducts  should  be 
"^ized  accordingly. 

Ducts  run  in  concrete  slab  floors,  such  as  in  perimeter 
duct  systems.'  need  not  be  insulated  but  the  edge  of  the 
floor  should  be  insulated.  See  Fig.  15. 

Other  air  ducts  for  heat  pump  application  may  be  sized 
by  conventional  standards  and  metbods  following  ASHAK 
design  specifications.  Duct  runs  should  be  kept  as  short 
and  as  direct  as  possible  to  minimize  duct  pressure  los.« 
and  reduce  installation  costs. 

The  ventilation  air  inlet  duct  must  be  properly  insu¬ 
lated  and  two  inches  of  good  insulating  material  are  rec- 
•  unmended.  This  duct  must  be  provided  with  an  adjust¬ 
able  volume  control  and  the  inlet  should  be  covered  with 
■*K  or  *'2  inch  mesh  wire  screen. 

Outside  air  supply  is  introduced  into  the  indoor  return 
air  duct  at  the  heat  pump  and  is  of  principal  use  during 
ihe  cooling  cycle.  During  the  heating  cycle,  the  volume 

'Perimeter  duct  desiRti  may  follow  the  standard^  described  in  Manual  No. 
1 1  of  the  National  Warm  .\ir  Heatinif  and  .Xir  Conditioning  Association. 


of  ventilation  air  should  be  considerably  reduced  if  not 
entirely  shut  off.  Infiltration  will  generally  satisfy  this 
ventilation  need  during  the  heating  season  and  any  appre¬ 
ciable  amount  of  cold  outdoor  air  introduced  into  the 
return  circuit  may  ( 1  I  noticeably  effect  the  heating  ca¬ 
pacity  of  the  unit  and  (2l  lengthen  the  time  required  to 
•lefrost  the  unit.  The  intake  end  of  the  fresh  air  duct  should 
be  open  to  the  outdoors  and  should  never  l)e  attached  to 
the  inlet  duet  of  the  heat  pump  outdoor  coil.  To  do  so 
may  result  in  the  outdoor  fan  robbing  tbe  indoor  return 
air  circuit  since  tbe  outdoor  fan  usually  handles  a  much 
greater  quantity  of  air. 

Heat  Gain  and  Heat  Loss  Estimates 

.Summer  and  winter  load  calculations  for  heat  pump 
application  are  similar  to  estimates  for  conventional  cool¬ 
ing  and  heating.  It  must  be  understood  that  certain  rule- 
of-thumb  methods,  used  extensively  bv  warm  air  heating 
contractors,  cannot  be  used  in  load  estimating  and  seler- 
tion  of  equipment  for  any  t\pe  of  heat  pump  application. 
The  heating  load  and  the  heating  capacity  of  the  unit  are 
normally  so  clo.selv  balanced  that  maximum  output  of  the 
heat  pump  allows  \ery  little,  if  any.  margin  of  oversize 
or  extra  capacity. 

All  custom-built  heat  pumps  require  supplemental 
heater.s  (sometimes  called  “booster  heaters”  I  for  winter 
o|)eration  in  certain  sections  of  the  country,  depending 
upon  whether  or  not  the  capacity  of  the  unit  matches  the 
heat  loss  of  the  house  at  outdoor  design  temperature. 

Supplemental  heaters  usually  consist  of  one  or  more 
electric  resistame  heaters  in.-italled  within  the  unit  or 
in  the  supply  duct  or  |)lenum.  Some  manufacturers  in¬ 
stall  supplemental  heaters  as  integral  jrarts  of  the  unit 
while  others  provide  the  heaters  as  accessory  items. 

For  most  economical  operation,  no  more  than  8  kw 
( 27.304  Btu  I  of  suj)plemental  heaters  should  be  applied 
to  a  3  bp  heat  pump,  and  no  more  than  10  kw  (.34.130 
Btu  I  to  a  5  hp  unit.  Manx  application  engineers  believe 
that  the  capacity  of  installed  supplemental  heaters  kilo¬ 
watts  should  never  exceed  the  total  kilowatt  input  to  the 
compressor  and  fan  motors  at  (Uitdoor  design  temperature. 

Since  most  heat  pumps.  o|M*rating  on  the  cooling  cycle, 
are  very  similar  to  conventiotial  air  ronditioners  and  ha\e 
comparable  cooling  capacity,  it  is  only  necessary  to  de¬ 
termine.  bv  conventional  methods,  the  reipiired  capacity 
and  then  to  select  a  unit  capable  of  providing  that  capacity. 
It  is  often  necessary  to  select  a  unit  having  excess  cooling 
capacity  in  order  to  provide  sufficient  heating  capacity, 
including  supplemental  heating. 

Determination  of  Supplemental  Heating 

The  heating  capacity  of  the  heat  |)ump  and  the  heat 
loss  of  the  house  determines  supplemental  heater  require¬ 
ments.  Performance  data  tables  .show  the  heating  capacity 
of  the  unit  at  various  outdoor  temjreratures  down  to  6  deg 
or  lower.  It  is  wise  to  note  that  the  available  output  of  an 
air-to-air  heat  pump  decreases  as  the  temperature  of  the 
outdoor  air  decreases.  Also,  the  coefficient  «»f  performance 
decreases  slightly  as  outdoor  air  tem|)erature  declines. 

Performance  data  tables  niay  or  may  not  include  rec¬ 
ommended  quantities  of  supplemental  heating.  This  should 
be  determined  when  using  the  tables,  and  manufacturers' 
recommendations  closely  followed.  \A  hen  the  tables  do  not 
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include  supplemental  heat,  the  re<|uirefl  kw  of  heaters,  if 
any,  may  be  determined  hy  comparing  house  heat  loss 
and  heat  pump  capacity  at  outdoor  design  temperature. 
If  house  heat  loss  is  less  than  unit  capacity,  no  heaters 
are  necessary.  If  it  is  greater  than  unit  capacity,  subtract 
unit  capacit)  from  the  heat  loss  and  divided  hy  3.413 
(  Btu  in  1  kw).  I'he  result  is  the  number  of  kvv  of  supple¬ 
mental  heating  required  to  maintain  design  indoor  tem¬ 
perature  when  outdoor  tem|)erature  drops  to  design  con¬ 
ditions. 

Example  Ao.  1 

Design  outdf)or  temperature.  10  deg 
Design  indoor  temperature,  70  deg 
Meat  loss  of  structure,  32.390  Htuh 
Heat  pump  capacity  at  10  deg.  36,000  Btuh 
36,0(K( — 32.390  3.110  Btuh  excess  heat  pump  ca¬ 

pacity. 

\o  supplemental  heating  is.  therefore.  nece.«sary. 

Example  Ao.  2 

Same  design  temperature  as  in  Example  No.  1 

Heat  loss  of  structure,  53.000  Btuh 

Capacity  <»f  heat  pump  at  10  deg.  36.000  Btuh 


For  any  particular  structure  total  heat  loss,  there  is  a 
point  on  the  heat  pump  rapacity  curve  where  heat  loss 
and  unit  capacity  are  exactly  equal.  This  point  may  he 
above  or  below  the  outdoor  design  temperature,  but  usu¬ 
ally  lies  above.  When  below,  no  supplemental  heating  is 
necessary.  This  point  of  e(|uality  is  known  as  the  “first 
balance  point.” 

Manufacturers  provide  charts  on  which  capacity  is 
plotted  against  heat  loss  over  a  temperature  scale  begin¬ 
ning  at  the  lowest  outdoor  temperature  recommended  for 
the  unit  and  extending  upward  through  standard  indoor 
design  temperature.  Such  a  chart  is  shown  in  Fig.  1(>. 
F'.xample  2  was  worked  (»ut  on  this  chart. 

Capacity  curves  are  shown  for  a  3  hp  and  a  5  hp  heat 
pump.  To  plot  the  heat  loss  against  these  curves,  enter  the 
chart  at  10  deg  (outside  design  temperature  I  on  the  tem¬ 
perature  scale,  follow  the  10  deg  vertical  line  until  a  point 
is  reached  corresponding  to  .53,000  Btuh  (53  MBtuh(  as 
read  from  the  scale  to  the  extreme  left.  Make  a  point  at 
the  intersection  of  the  10  deg  vertical  line  and  the  .58.000 
Btuh  horizontal  line.  Then,  with  a  straight  edge,  draw  a 
line  diagonally  downward  to  the  70  deg  point  on  the  tem¬ 
perature  scale.  here  the  capacity  curve  and  this  line 
intersect  is  the  point  where  capacity  and  house  heat  loss 
are  exactly  e(|ual.  This  is  the  first  balance  point. 


53.(KKt  .36.000  —  22.000  Btuh 

deficiency  in  capacity  of  heat 
pum|). 

22.000  3,413  =  6.44  kw  supple¬ 
mental  heating  required. 

In  F^xample  No.  2,  the  6.41  kw 
of  re*<juired  supplemental  heating 
should  be  rounded  oil  to  the  next 
multiple  size  of  available  heaters. 
.Since  most  heaters  are  available  in 
1  or  2  kw  sizes.  7  or  3  kw  would 
be  used. 

The  supplemental  heating  Btu  re- 
(juirements  are  always  calculated  at 
the  outdoor  design  temperature  to 
assure  sufficient  total  capacity  if  and 
when  outdoor  temperature  drops  to 
that  point. 

Balance  Points 

When  the  supplemental  heater  re- 
(|uirements  are  known,  the  next  step 
is  to  determine  when  the  elements 
will  be  energized.  Knowing  that  a 
certain  number  of  kw  are  required 
at  design  tenqx'rature.  does  not 
necessarily  mean  that  all  the  heaters 
will  be  energized  at  that  tempera¬ 
ture. 


Fig.  16.  Capacity  curves  of  3-  and  5-hp 
heat  pumps.  Chart  illustrates  method 
of  determining  balance  points  when 
supplemental  heating  is  required. 
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The  outdoor  temperature  at  which  this  balance  occurs 
on  the  5  hp  capacity  curve  U  23.5  deg.  Balance  occurs 
at  32.5  deg  on  the  3  hp  curve. 

The  first  balance  point  on  either  curve  indicates  that 
the  unit  will  heat  the  house  to  70  deg  until  outdoor  tem¬ 
perature  drops  to  these  conditions.  \\  hen  outdoor  tem¬ 
perature  drops  below  these  points,  supplemental  heating 
will  he  required  to  maintain  70  deg  within  the  space. 

In  F.xample  2,  the  5  hp  unit  would  require  7  or  8  kw 
of  supplemental  heaters,  and  the  3  hp  unit  would  require 
0.4  or  10  kw.  The  most  economical  installation,  from  a 
supplemental  heater  operating  standpoint,  would  be  the 
5  hp  unit.  However,  the  cooling  load  often  determines  the 
size  of  the  heat  pump.  If  the  cooling  load  in  Example  2 
is  about  3  tons,  and  summer  comfort  is  an  important 
factor,  it  may  be  better  to  use  the  3  hp  unit  even  though 
the  booster  or  supplemental  heater  requirements  are  high. 
The  5  hp  unit  would  have  2  tons  excess  capacity  which 
mav  cause  a  cool  hut  clammv  and  uncomfortable  summer 
C(»ndition.* 

Heat  pump  selection  involve,*  a  careful  consideration 
of  structure  heat  gain  and  loss  versus  unit  capacity  (ap¬ 
proach  to  critical  unbalance) ,  cost  of  unit,  available  space, 
economy  of  operation,  required  or  acceptable  summer 
comfort  conditions,  etc.  It  is  often  difficult  to  select  a  unit 
“over-size”  for  heating,  as  is  often  the  practice  in  select¬ 
ing  fuel  burning  heating  equipment,  and  still  come  up 
with  a  unit,  which  is  ideally  suited  to  the  cooling  require¬ 
ments. 

Assuming  that  the  5  hp  unit  in  Example  2  and  Fig.  16 
is  to  be  installed  with  8  kw  of  supplemental  heaters,  the 
outdoor  temperature  at  which  the  heaters  must  be  ener¬ 
gized  mu.*t  also  be  determined.  They  may  all  be  energized 
at  one  time,  or  in  steps  of  fuie  heater  per  step.  The  choice 
of  methods  depends  to  a  great  extent  upon  the  cost  of 
electricity. 

The  first  method  is  often  enq)loyed  in  areas  where  elec¬ 
tric  rates  are  based  on  a  meter  reading  of  the  actual  kwh 
consumed.  The  outdoor  thermostat  is  set  to  energize  the 
total  increment  of  supplemental  heaters  at  3  to  5  deg 
above  the  first  balance  point.  The  thermostat  is  set  high 
to  compensate  for  high  winds  and  excessive  infiltration. 
Th  is  method  has  the  disadvantage  of  supplving  more  heat 
than  is  required  at  the  first  balance  point  and  a  decreasing 
excess  down  the  outdoor  temperature  scale  until  the  final 
balance  point  is  reached  at  design  outdoor  temperature. 

The  second  method  is  the  ma«t  popular  of  the  two  and 
is  widely  employed  throughout  the  trade  regardles.s  of  the 
methods  used  by  local  power  companies  to  establish  charge 
rates.  The  first  and  succeeding  balance  points  are  deter¬ 
mined  and  a  1  or  2  kw  supplemental  heater  is  energized 
at.  or  slightly  above,  the  corre-sponding  outdoor  tem|»era- 
ture. 

The  method  of  determining  balance  points  beyond  the 
first  is  showTi  in  Fig.  16.  It  was  assumed  that  2  kw  heaters 
were  to  be  used.  One  kilowatt  is  equal  to  3.413  Btu;  2  kw 
is  equal  to  6,826  Btu. 

Beginning  at  the  balance  point  of  the  5  hp  unit  ca¬ 
pacity  curve,  rise  vertically  up  the  23.5  deg  line  {or  a 
distance  equal  to  6.826  Btu.  Make  a  point  here.  Now 
draw  a  line  parallel  to  the  capacity  curve  from  this  point 
until  it  intersects  the  diagonal  line  between  A  and  B. 

*.See  Heating  and  V’entii.atinc,  June,  1934,  Year-Round  Air  Condi¬ 
tioning.  by  \V.  Yeary;  also.  Heating  and  Ventilating,  August.  195.1, 
Problems  in  Residential  .\ir  Conditioning,  by  \V.  Yeary. 


Note  the  outdoor  temperature  at  the  point  of  intersection 
is  19.5  deg.  This  is  the  second  balance  point.  Repeat  the 
6,826  Btu  vertical  line  from  this  point  upward  and  again 
draw  the  parallel  line.  Do  this  as  often  as  necessary  until 
point  A  Ls  reached  or  exceeded.  Point  A  always  represents 
the  heat  loss  of  the  space  to  be  heated. 

Example  2  required  four  balance  points,  representing 
outdoor  temperatures  of  23..5,  19.5,  15.5  and  11.5  deg,  to 
reach  or  exceed  point  A.  Actually,  the  fourth  2  kw  heater 
will  provide  sufficient  capacity  to  maintain  70  deg  in¬ 
door  design  temperature  down  to  an  outdoor  temperature 
of  7  deg.  Note  that  the  fourth  heater  provided  capacity 
which  exceeded  the  requirements  at  10  deg.  The  outdoor 
thermostats  should  be  set  one  or  two  degrees  higher  than 
the  balance  points  to  prevent  temperature  lag  within  the 
heated  structure. 

If  1  kw  heater  had  been  usctl,  and  energized  separately, 
there  would  have  been  8  balance  points  and  8  outdoor 
thermostats,  which  is  expensive  and  cumbersome.  The 
1  kw  heaters  could  have  been  connected  two  fier  thermo¬ 
stat.  in  parallel,  which  would  have  decreased  the  points 
and  thernuxstats  to  four. 

Local  electric  utility  company  engineers  should  be  con¬ 
sulted  to  determine  the  best  and  most  economical  method 
of  installing  and  controlling  supjilemental  heaters  with 
respect  to  the  unit  cost  of  electricity. 

Power  Wiring 

The  local  electric  utilitv  should  also  be  consulted  to 
determine  suitability  of  the  electric  .service  to  the  building 
receiving  the  heat  pump  installation.  I'liis  is  especially 
important  in  residential  applications  because,  in  some  in¬ 
stances.  the  area  feeder  service  was  not  engin(*ered  and 
designed  to  handle  multiple  installations  of  integral  horse¬ 
power  motors.  The  lines  are  soon  overloaded  resulting  in 
light  dimming,  low  voltage  comlitions  and  ilifliculty  in 
motor  starting. 

Most  residential  installations  will  be  single  phase  units 
because  there  are  verv  few  residential  neighborhoods  to 
which  three-phase  service  has  been  provided.  Installation 
of  central  plant  residential  air  conditioners  has  not.  up  to 
this  time,  been  heavy  enough  in  most  residential  neighbor¬ 
hoods  to  merit  the  additional  expense  to  the  power  com¬ 
panies  for  the  construction  of  three-phase  distribution 
sv stems,  f  or  instance,  an  entire  residential  feeder  circuit 
may  serve  no  more  than  ten  3  hp  central  jdant  air  con¬ 
ditioners.  The  cost  of  the  distribution  svstem  would  be 
apfiroximately  the  same  for  a  connected  load  of  .30  hj)  a.s 


Junction  bo«  in  conduit 
or  cMit 


Fig.  17.  Basic  power  circuit  for  an  air-to-air  heat  pump.  Booster 
heaters  may  be  operated  on  one  or  both  1  1 5  volt  legs. 
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il  would  he  for  dOOO  hp.  Many  years  would  l)e  recjuired 
to  return  to  the  utility  the  construction  cost  alone,  to  say 
nothing  of  the  cost  of  maintenance  and  power  generation. 
Three-phase  service  for  most  residential  areas  juAt  is  not 
feasible  or  justifiable  on  the  strength  of  present  or  antici¬ 
pated  load  potential. 

1  he  National  Klectrical  Code  and  all  applicable  local 
electric  codes  should  be  consulted  and  all  work  done  ac¬ 
cordingly.  ,For  instance,  some  electric  utility  companies 
prohibit  or  discourage  the  installation  of  single  phase 
motors  larger  than  hp  on  residential  circuits.  Some  ItKal 
electric  power  boards  or  commissioners  insist  that  integral 
motor  branch  circuits  must  be  run  in  pipe  conduit  onl\ 
while  others  agree  to  certain  types  of  cable. 

The  heat  pump  circuit  should  not  be  connected  into  the 
electric  service  on  the  fused  side  of  the  household  supply. 
If  a  separate  meter  is  not  installed  for  the  heat  pump,  its 
power  supply  should  be  taken  from  the  “hot’’  side  of  the 
first  disconnect  or  fuse  center  and  a  separate  fused  dis¬ 
connect  installed.  No  otlier  appliances  shonld  be  fed  from 
the  fused  side  of  the  heat  pump  jxiwer  main  disconnect. 

\\  ire  sizes  should  be  determined  fr<»m  the  tables  in  the 
National  Khn-trical  (iode  or  from  the  wiring  diagrams 
and  information  gi\en  in  the  manufacturers  application, 
performance  and  specification  data,  l  iuh-r  m»  circum¬ 
stance  slmuld  w  ire  be  sized  less  than  that  recommended 
in  either  of  these  sources. 

Manufacturers  provide  wiring  diagrams  which  simplifv 
the  connections  to  be  made  during  installation.  Most  pack¬ 
aged  heat  pumps  are  ship|H‘d  from  the  factory  with  all 
internal  wiring  completed  and  the  oidv  local  wiring  iuh- 
essary  is  branch  circuit  and  control  wiring.  A  typical 
bratich  circuit  wiring  diagram  is  shown  in  Fig.  17. 

Control 

Heat  })umps  may  be  provided  with  two  individual 
thermostats  to  contrrd  the  cooling  and  heating  cycles,  or 
they  may  haye  one  combination  type  thermostat  to  per¬ 
form  both  functions.  Fhe  combinatfon  type  thermostat 
nsuallx  has  one  step  or  stage  (»f  cooling  and  two  stages 
of  heating.  The  first  stage  ofH'rates  the  heat  |»nmp  alone, 
w  ithont  sup|»lemental  heaters,  and  the  second  stage  simpK 
energizes  the  sn|)plemental  heater  circuit. 

Meat  |)ump  canitrol  is  usually  very  simple  and  requires 
no  additional  control  instruments  not  used  on  conyen- 
tional  air  conditioners. 

Heat  Pump  Room  Thermostats 

The  accessory  room  thermostat  used  with  most  heat 
pumps  has  two  steps  (two  sets  <»f  contacts  I  for  heating 
and  one  step  for  cooling.  The  first  heating  contact  ener¬ 
gizes  the  compressor  imttor  starter  magnetic  coil  which 
closes  the  starter  contacts  and  starts  the  compressor.  As 
long  as  the  heat  pump  alone  is  able  to  keep  the  room 
thermostat  satisfied,  it  will  continue  to  ojjerate  on  this 
first  contact.  If  the  outdoor  temperature  drops  to  or  below 
the  first  balance  point  (where  heat  pump  capacity  and 
house  heat  loss  are  equal)  and  heat  pump  capacity  begins 
to  decrease  with  increasing  house  heat  loss  due  to  con¬ 
tinued  drop  in  outdoor  temperature,  the  heat  pump  alone 
w  ill  not  be  able  to  maintain  design  indoor  temperature. 

As  the  indoor  tem|)erature  drops,  the  second  set  of  con¬ 
tacts  start  to  close.  If  indoor  temperature  drops  as  much 
as  two  degrees,  the  contacts  will  close  and  energize  the 


Fig.  18.  Defrost  cycle  mechanism  for  heat  pump. 


supplemental  heater  circuit  relay.  All  outdoor  thermostats 
and  related  supplemental  heaters  are  connected  into  the 
relay  circuit.  \\  hen  the  relay  functions,  the  heaters  and 
thermostats  are  placed  on  a  standby  basis  and  the  first 
heater  will  be  energized  provided  its  outdoor  thermostat 
has  been  properly  adjusted  for  the  outdoor  temperature 
corresponding  to  the  first  balance  point.  The  other  heaters, 
if  any.  will  be  energized  only  if  outdoor  temperature  con¬ 
tinues  to  drop  to  the  temperature  corresponding  to  each 
successive  balance  point  to  which  the  outdoor  thermostats 
have  been  adjusted. 

Defrost  Cycle 

\\  hen  outside  temperature  is  in  the  vicinity  of  freezing, 
and  there  is  moisture  in  the  air,  there  is  a  tendency  for  the 
outdoor  coil  to  collect  frost.  This  is  a  normal  occurrence, 
as  the  coil  is  serving  as  the  evaporator  or  cooling  coil  in 
this  phase  of  the  cycle.  Should  the  frost  build  up  to  a  point 
where  it  interferes  with  the  proper  operation  of  the  unit 
by  decreasing  the  circulation  of  outside  air  through  the 
coil,  the  heat  pump  automatically  changes  to  the  defrost 
cycle  and  clears  the  frost  from  the  coil.  A  drain  is  pro¬ 
vided  for  removal  of  the  water  resulting  from  melting  the 
frost  from  the  coil. 

The  automatic  defrost  cycle  lasts  about  6  minutes  and 
has  no  noticeable  effect  on  the  operation  of  the  system 
except  that  the  indoor  temperature  may  drop  one  or  two 
degrees  during  the  cycle.  The  reason  for  this  drop  is  that 
the  unit  reverses  its  cycle  from  winter  to  summer  opera¬ 
tion  and  the  indoor  coil  becomes  the  evaporator  or  cooling 
coil  as  in  summer  operation. 

To  prevent  this  temperature  drop,  the  installed  comple¬ 
ment  of  supplemental  heaters  should  be  energized  when 
the  unit  goes  into  the  defrost  cycle  so  that  heat  will  be 
supplied  to  the  conditioned  space. 

The  total  number  of  defrost  cycles  occurring  in  any  one 
locality  depends  upon  the  average  winter  temperature  and 
the  amount  of  moisture  in  the  outdoor  air.  If  the  defrost 
switch  is  properly  adjusted  on  the  job  and  sufficient  sup¬ 
plemental  heaters  are  energized  during  the  cycle  to  pre¬ 
vent  cooling  of  the  space,  minimum  discomfort  should  be 
experienced  during  the  defrost  cycle. 

Sequence  of  Defrost  Cycle  Operation 

The  mechanism  of  a  typical  defrost  control  circuit  is 
shown  in  Fig.  18.  The  operation  of  this  particular  circuit 
is  as  follows: 

Frost  accumulates  on  the  leaving  air  side  (ll  of  the 
outdoor  coil. 

Air  pressure  increases  on  the  entering  air  side  (2)  of 
the  outdoor  coil  and  in  pressure  tube  B  as  a  result  of  the 
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condition  of  partial  blocking  of  the  coil  bv  <  1  I .  Pressure 
on  the  leaving  air  side  ( 1 1  and  in  tube  A  remains  con¬ 
stant. 

Air  pressure  in  B  enters  side  (3l  of  diaphragm  valve 
(4l  and  exerts  pressure  against  diaphragm  (5). 

\o  change  in  pressure  occurs  on  side  (  6)  of  diaphragm 
valve  1 4)  because  of  constant  pressure  in  tube  A. 

Therefore,  diaphragm  (5l  moves  toward  side  (6)  push¬ 
ing  the  plunger  of  microswitch  ( 7  (  into  the  switch  and 
closing  the  contacts.  (Contacts  of  microswitch  (7i  are 
normally  open.l 

hen  microswitch  (  7 1  contacts  close,  relav  ( 3 1  is 
energized  hy  electric  power  being  applied  at  (9). 

Relay  ( 8 )  contacts  close,  reversing  the  four-wav  valve 
in  the  refrigerant  circuit,  stopping  the  outdoor  fan,  and 
providing  a  series  holding  circuit  (10 1  for  the  relay. 
When  the  fan  stops,  and  no  pressure  is  being  exerted 
through  tube  B  against  the  diaphragm  of  valve  ( 4 1 .  the 
hglding  circuit  is  necessary  to  hold  in  relav  (8l  so  that 
the  unit  will  continue  in  the  defrost  cvcle. 

Therefore,  when  the  fan  stops,  diaphragm  (5l  returns 
to  its  normal  position  and  opens  the  contacts  of  micro¬ 
switch  (7).  At  this  point  holding  circuit  (10),  which  is 
already  made  between  relay  (  8 )  and  pressure  switch  (11), 
takes  over  and  holds  in  the  relay,  preventing  operation 
of  the  fan  and  holding  the  four-wav  valve  in  the  defrost 
tor  cooling  (  pasition. 

^Tien  the  coil  is  free  of  frost  and  the  hot  gas  pressure  in 
the  coil  increase?!  to  approximatelv  110  psi  for  F-12.  and 
190  psi  for  F-22.  switch  (111  will  open  since  this  pressure 
is  applied  to  the  bellows  of  the  switch  through  tube  C. 
This  breaks  the  series  holding  circuit.  alb>wing  the  relav 
to  drop  out  and  return  the  unit  to  its  normal  heating  cycle. 

When  relay  (8 1  is  de-energized,  the  four-wav  valve 
returns  to  the  heating  cycle  position  and  the  outdoor  fan 
starts  to  run.  Thus  the  defrost  cvcle  is  completed. 

Mild  Weather  Control  (Air-to-AIr  Systems) 

Some  heat  may  be  required  within  a  structure  even 
when  outdoor  temperature  rises  to  60  or  70  deg.  At  the 
higher  outdoor  tem{>eratures,  the  COP  of  the  heat  pump 
i.s  greater  because  more  heat  is  available  at  the  outdoor 
coil.  The  heat  loss  of  the  structure  is  much  less  bet.-ause 
of  the  smaller  differential  between  indoor  and  outdoor 
temperatures.  This  combination  of  ctmditions  mav  cause 
the  compressor  to  cut  out  on  high  head  pres-iure  be(  aus<* 
more  heat  is  being  delivered  to  the  outdoor  coil  by  the 
outdoor  fan  than  the  compressor  can  handle,  or  more 
than  can  be  transferred  to  the  c<»nditioned  space  from  the 
indoor  coil. 

To  prevent  this  condition  an  automatic  control  must 
be  provided  which  will  cycle  the  outdoor  fan  according 
to  condensing  pressure  and/or  temperature.  Such  a  con- 
tnd  is  commonly  called  a  mild  weather  control  or  switch. 
The  control  will  stop  the  (tutrloor  fan  when  condensing 
pressure  and  temperature  rise  to  a  predetermined  high 
limit  setting  and  will  start  the  fan  when  pressure  and 
temperature  drop  to  a  low  limit  setting. 

At  the  higher  outdoor  temperatures  intermittent  opera¬ 
tion  of  the  fan  is  essential  to  prevent  the  transfer  of  excess 
heat  into  the  outdoor  coil  and  consequent  overloading  of 
the  system  heyond  its  ability  to  dissipate  the  heat  into  the 
conditioned  space. 


Operating  Coit 

A  method  of  estimating  power  cttnsumplion  of  the  heat 
pump  now  appears  to  be  a  more  inqmrtant  selling  feature 
than  a  convincing  argument  that  the  heat  pump  will  actu¬ 
ally  perform  as  advertised. 

Any  operating  cost  analysis  furnished  the  cu.stomer 
should  be  labeled  Approximate  Kstimate.  It  is  impractical 
to  arrive  at  an  exact  and  accurate  estimate  of  the  cost 
of  operation  in  any  one  area.  A  number  of  variable  fac  ¬ 
tors  enter  into  the  estimate  which  can,  and  do,  cause  opc-r- 
ating  costs  to  vary  considerably. 

The  operating  cost  analysis  is  composed  «»f  mathematical 
calculations  based  on  certain  known  and  assumed  quanti¬ 
ties.  The  assumed  quantities  are  those  which  create  pos¬ 
sible  inaccuracies  in  the  estimate  and,  unfortunately,  there 
is  very  little  we  can  do  about  it.  For  instance,  for  heating 
we  can  only  estimate  o|)erating  c(»st  on  an  assumed  number 
of  degree  days,  number  of  hours  of  operation,  and  u.se 
or  occupancy  of  the  space.  Nature  and  the  elements  con¬ 
trol  all  three  of  these  factors. 

There  is  no  guarantee  that  the  same  number  of  degree^ 
davs  which  occurred  last  winter  will  occur  this  winter. 
If  the  number  is  greater,  and  well  it  may  be,  the  number 
of  hours  of  operation  w  ill  increase  and  operating  co.'t  w  ill 
rise  accordingiv.  W  hen  use  and  occu|)ancy  of  the  space 
appreciablv  increase,  or  if  oc  cupants  are  dissatisfied  with 
the  original  design  indoor  temperature  and  demand  a 
higher  one,  more  heat  may  be  recpiircd.  .Again,  an  increase- 
in  operating  cost  will  occur. 

These  “increa.se”  factors  applv  not  <»nly  to  the  heat 
pump,  but  to  any  other  type  <if  heating  apparatus.  Thev 
are  discussed  here  to  show  the  inqiortance  of  making  <»nl\ 
average  or  approximate  operating  cost  estimates  for  your 
customer. 

Other  Heat  Sources 

Manv  times  advantage  may  be  taken  of  other  heat 
sources  within  a  commercial  structure  to  reduce  the  total 
heat  punq)  capacitv  reejuirements.  These  are  often  in  tin- 
form  <tf  lights,  motors,  ovens,  appliances,  etc.  The  effec  t 
of  household  appliances  is  negligible  in  residential  apjtli- 
cations  and  should  not  be  considered.  Additional  heat  in 
commercial  establishments  should  be  considered  and  sub¬ 
tracted  from  the  t(»tal  heat  loss,  ('.are  must  be  exercised 
to  insure  that  such  auxiliarv  heat  is  mtt  considered  unless 
it  adds  to  the  total  heat  throughout  the  entire  business  da\ . 

Primary  Factors  in  Operating  Costs 

Power  consumption  is  the  primary  factor  in  estimating 
operating  costs,  with  the  cost  of  electricity  following 
clo.sely  as  a  mathematical  multiplier. 

Most  electric  utility  rates  for  heavy  duty  service  con¬ 
tain  a  demand  clause.  This  demand  is  based  on  the  type 
of  rate  and  service,  and  the  demand  of  the  attached  elec¬ 
trical  apparatus.  The  electric  utility  is  usually  willing  t<» 
assist  in  figuring  demand  rates  and  the  reduction  of  such 
rates  to  an  equivalent  co.-^t  per  kwh. 

The  actual  monthly  demand  of  the  heat  pump,  plus  any 
supplemental  heaters,  will  vary  according  to  weather  con¬ 
ditions  and  usage.  This  is  why  an  accurate  operating  cost 
estimate  is  difficult  to  calculate. 

Degree  Days 

It  is  extremely  difficult  to  calculate  heat  pump  oper¬ 
ating  cost  for  heating  on  a  monthly  basks.  ConsequentK . 
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the  seasonal  or  yearly  degree  day  inethodt  is  commonly 
used  and  the  estimated  total  cost  averaged  over  the  heat¬ 
ing  season  or  the  year.  Common  practice  is  to  estimate 
both  cooling  and  heating  costs  and  then  divide  the  total 
hy  12  for  a  monthly  average  cost.  In  areas  where  neither 
cooling  nor  heating  is  required  during  some  months,  the 
total  estimated  cost  may  he  divided  hy  the  number  of 
months  of  actual  operation. 

Degree-days  for  various  cities  may  be  found  in  Table 
1.  (Additional  cities  are  given  in  the  Reference  Section, 
Air  Conditioning,  Heating  and  Ventilating,  March,  1954.) 

+  Ser  The  Decree  Day.  hy  C.  Strtxk,  Ai*  Conditioning.  Hkating  and 
\'fntii.ating,  March,  1^54,  and  March, 


Both  of  these  sources  show  degree  days  on  record  as  of 
1954  or  later  and  may  be  used  without  reservation  in  the 
following  method  of  calculating  heat  pump  operating  cost. 
For  those  not  familiar  with  the  degree-day,  the  writer 
recommends  the  Reference  Section,  Air  Conditioning, 
Heating  and  Ventilating  for  March.  1956.  Reprints  of  this 
section  are  available  by  writing  directly  to  this  publication. 

Heating  Cost  Calculations 

The  simplest  method  of  calculating  heat  pump  operat¬ 
ing  cost  for  heating  involves  the  determination  of  total 
seasonal  fitu  requirements  and  then  reducing  this  figure 


TABLE  1.— DATA  FOR 


City 

No.  of 

Degree-Days 
in  Normal 
Heating 
Seoson 

No.  of  Hours 
Intermittent 
Heating  PlOnt 
Operates  in 
Normal  Year 

Outside 

Winter 

Design 

Temp., 

Deg. 

Albany,  N.  Y . 

6319 

2232 

-10 

Albuquerque,  N.  M 

4389 

1625 

0 

Atlonto,  Go . 

281 1 

1863 

10 

Baltimore,  Md.  .  . 

4203 

1548 

0 

Boise,  Idaho  .... 

5890 

1888 

-10 

Boston,  Moss.  .  .  . 

5791 

2138 

0 

Buffalo,  N  Y.  ... 

6838 

2339 

-5 

Chicago,  III . 

6310 

2018 

-10 

Cincinnati,  Ohio  . 

4532 

1670 

0 

Clevelond,  Ohio  .  . 

5717 

2116 

0 

Columbus,  Ohio  .  . 

5615 

1691 

-10 

Oollos,  Tex . 

2272 

836 

0 

Denver,  Colo.  .  .  . 

5673 

1653 

-20 

Detroit,  Mich.  .  .  . 

6404 

2045 

-10 

Duluth,  Minn.  .  .  . 

9474 

2526 

-25 

El  Poso,  Tex . 

2641 

1151 

10 

Fort  Wayne,  Ind.  . 

6287 

2013 

-10 

Fresno,  Colif . 

2532 

1521 

25 

Gror»d  Rapids,  Mich 

6474 

2072 

-10 

Houston,  Tex.  ... 

1276 

676 

20 

Indianapolis,  Ind. . 

5134 

1643 

-5 

Jockson,  Miss.  .  .  . 

2202 

1058 

15 

Jacksonville,  Fla. . 

1 1  13 

665 

25 

Konsos  City,  Mo.  . 

4888 

1563 

-10 

Little  Rock,  Ark.  . 

2982 

1189 

5 

Memphis,  Tenn.  .  . 

3006 

1 112 

0 

Miami,  Flo . 

173 

35 

Milwaukee,  Wis.  . 

6944 

2081 

-15 

Mobile,  Ala . 

1529 

732 

15 

New  Orleans,  La. . 

1175 

625 

20 

New  York,  N.  Y.  . 

5050 

1868 

0 

Omaha,  Neb.  .  .  . 

6160 

1973 

-10 

Phoenix,  Ariz.  .  .  . 

1492 

894 

25 

Pittsburgh,  Pa.  .  . 

5048 

1865 

0 

Raleigh,  N.  C.  ... 

3075 

1338 

10 

Reno,  Nev . 

6036 

2067 

-5 

Solt  Lake  City,  Utah  5463 

1748 

-10 

Son  Antonio,  Tex. . 

1579 

842 

20 

Shreveport,  Lo.  .  . 

2117 

1131 

20 

St.  Louis,  Mo.  .  .  . 

4469 

1651 

0 

St.  Poul,  Minn.  .  . 

7804 

2205 

-20 

Tulsa,  Okla . 

3584 

1324 

0 

Woshington,  D.  C. 

4910 

1573 

0 

Wichito,  Kon.  .  .  . 

4571 

1463 

-10 

ESTIMATING  COSTS 


Equivalent  j 
Full  Load 
Hours  of 
Operation  for  | 
Residential 
Cooling 
per  Year 

K, 

Heat 
Required, 
Btu  per 

1  Degree-Day 

i 

1 

Average 

Temperature 

During 

Normal 

Heating 

Season, 

Deg. 

Number  of 
Days  in 
Normal 
Heating 
Season 

200 

360.6 

40.3 

256 

625 

429.3 

45.2 

222 

750 

538.0 

50.5 

194 

700 

440.0 

48.1 

248 

550 

370.5 

43.7 

277 

200 

420.3 

42.9 

262 

150 

383.6 

40.0 

273 

400 

359.8 

39.9 

251 

850 

427.1 

44.7 

223 

450 

417.3 

42.0 

249 

650 

365.4 

42.1 

245 

1425 

465.0 

51.0 

162 

350 

329.1 

43.7 

266 

450 

360.6 

40.3 

259 

200 

295.2 

35.3 

319 

955 

538.4 

50.6 

183 

650 

360.9 

40.3 

255 

920 

735.5 

51.8 

192 

500 

360.3 

40.1 

260 

1450 

739.2 

55.8 

138 

800 

366.9 

42.6 

229 

1150 

609.6 

52.4 

175 

1615 

849.5 

56.6 

132 

900 

365.5 

42.8 

220 

1200 

484.9 

49.1 

187 

1050 

449.0 

48.8 

186 

1730 

63.3 

100 

350 

337.7 

39.4 

271 

1310 

651.9 

54.9 

151 

1500 

755.6 

56.3 

135 

350 

424.7 

44.0 

241 

800 

357.9 

39.2 

239 

1300 

799.5 

55.0 

149 

400 

422.0 

43.4 

234 

1050 

531.2 

49.8 

202 

500 

398.3 

44.6 

296 

600 

369.0 

43.3 

252 

1300 

700.4 

54.1 

145 

1460 

710.0 

52.0 

163 

1000 

425.6 

44.2 

215 

350 

31  1.7 

35.4 

264 

1050 

436.1 

46.6 

195 

800 

424.9 

44.1 

235 

900 

372.3 

44.2 

220 
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to  the  total  number  of  fuel  units  required  by  dividing  total 
seasonal  Btu  requirements  by  the  Btu  value  of  one  fuel 
unit.  Once  the  total  number  of  fuel  units,  and  the  efficiency 
of  the  fuel  unit,  are  known  it  is  a  simple  matter  to  deter¬ 
mine  seasonal  heating  costs. 

The  fuel  unit  (kwh)  efficiency  for  electrical  heat  pump 
operation  is  known  as  the  Coefficient  of  Performance  or 
C.O.P.  of  the  pump.  The  C.O.P.  must  be  known  before 
reliable  operating  costs  can  be  determined.  Therefore, 
total  seasonal  Btu  requirements  for  heat  pump  operation 
must  be  reduced  to  kilowatt-hours  (kwh)  electrical  input 
by  proper  application  of  the  Btu  value  of  one  kwh  times 
the  C.O.P. 

The  average  winter  temperature  is  normally  used  in 
determining  heat  pump  C.O.P.  because  it  is  anticipated 
that  the  pump  will  operate  most  of  the  time  at  that  tem¬ 
perature.  By  use  of  heat  pump  performance  data  the  cap¬ 
acity  of  the  unit  at  the  local  average  winter  temperature 
is  first  determined.  Then  the  C.O.P.  may  be  found  by 
dividing  the  capacity  of  the  pump  at  the  given  outdoor 
average  temperature  by  the  kilowatt  input  at  that  tem¬ 
perature  times  3.413  (Btu  value  of  one  kw). 

Thus: 

The  average  winter  temperature  of  El  Paso. 
Texas  is  50.6  deg.  Assume  that  the  capacity  of  a 
5  hp  heat  pump  at  50.6  deg  outdoor  temperature 
and  70  deg  indoor  temperature  is  70.000  Btuh. 
and  the  input  is  6..5  kw. 

Therefore: 


C.O.P. 


70.(KM) 

7)T5  “X  3.413 


70.0(M) 

22.185^ 


<1) 


This  means  that  the  available  capacity  ratio  of  the  heat 
pump  is  3.2:1,  or,  that  it  will  deliver  3.2  times  the  elec¬ 
trical  energy  input  to  the  unit. 


The  equation 


where 


25  (5d  -f  I))h 

(ti  —  t„) 


(2) 


H  =  seasonal  heat  loss  in  Btu, 
h  “  hourly  heat  loss  from  the  building  for  the  de¬ 
sign  conditions.  Btu, 
ti  =  inside  temperature,  deg. 
to  =  outside  design  temperature,  deg, 

24  =  hours  per  day, 

d  =  number  f)f  days  in  the  heating  season. 


may  be  used  to  determine  the  total  seasonal  Btu  require¬ 
ments  to  heat  a  specified  space  or  building.  This  equation 
applies  equally  to  gas,  oil.  or  electrical  energy. 

Equation  (2)  has  been  further  simplified  by  reducing  a 
j)ortion  of  it  to  a  K  factor*  which  can  be  explained  as  the 
heat  unit  requirement  for  a  particular  locality,  in  Btu 
per  degree-day  per  10(M)  Btu  per  hour  heat  loss  at  the 
design  conditions.  Thus,  the  working  formula  becomes 


where 


11  =  Kl) 


h 

l.(H)t) 


(3) 


H  =  heat  to  be  supplied,  Btu  per  normal  heat¬ 
ing  season,  at  160%  efficiency, 
h  KKK)  —  heat  loss  in  thousands  of  Btu  per  hour  at 
design  conditions. 


D  ~  normal  number  of  degree  days  per  year. 

K  =  heat  to  be  supplied.  Btu  per  degree-day 
per  1,006  Btu  per  hour  heat  loss  at  design 
conditions,  for  the  city  in  (piestion.  Note 
that  K  is  a  constant  oidy  for  a  given  city 
or  STiiall  area. 

Values  of  K  and  f)  are  given  in  Table  1.  and  in  the 
March,  1956,  Reference  Section  of  Air  Conditioning. 
Heating  and  Ventilating. 

The  following  example,  with  factors  based  on  El  Paso 
conditions,  will  demonstrate  the  use  of  I’ormula  t3l: 

1.  Degree  Days  ~  2.()41  (Table  1 ) 

2.  K  Eactor  —  538.4  (Table  1) 

3.  t„  =  10  deg  (Table  1) 

4.  ti  =  70  deg  (assumed) 

5.  Average  outdoor  winter  temperature  =  50.6  deg 
(Table  1) 

6.  C.O.P.  of  pump  ~  3.2  (see  above) 

7.  h  at  10  deg  =  58.(K)0  Btuh  (house  heat  loss) 

8.  h  at  50.6  deg  =  19.0(M)  Btuh 

9.  Kwh  input  at  50.()  deg  ==  6.5 

Substituting  in  Eormula  (3)  : 

58.(KM) 

H  =  538.4  X  2,641  -  ,  ^  -  =  82.47 l.)l3o 

1 


Then  to  reduce  this  figure  to  equivalent  kwh: 


E(pii\aletit  Kwh  — 


82.471,035 
~  3.413 


24.131  |)lus  kwh. 


It  would  seem  that  by  dividing  21.134  by  3.2.  the  (..(). P. 
of  the  pump,  the  actual  kwh  input  requirements  c<»uld  be 
determined.  Eirst.  however,  the  booster  or  supplemental 
heat  kwh  must  be  determined  and  subtracted  fri)m  the 
equivalent  kwh.  The  necessity  for  this  is  easily  understood 
when  we  consider  that  the  C.O.P.  of  3.2  apjdies  only  to 
the  heat  pump  without  supplemental  resistance  heaters. 
The  efficiency  of  straight  resistance  heaters  is  usually  con¬ 
sidered  as  being  1.  which  represents  a  coetheient  of  per¬ 
formance,  or  ratio  of  input  to  output,  of  1  :  1. 

The  full  kwh  load  of  any  supplemental  resistance  heat¬ 
ers  must,  therefore,  be  subtracted  from  the  equivalent  kwh 
requirements,  the  remainder  is  then  divided  hy  the  heat 
pump  C.O.P.,  and  then  the  supplemental  kwh  is  added 
to  the  resulting  figure. 

Assume  that  seven  (7)  kw  of  supplemental  resistance 
heaters  are  reejuired  in  the  El  Paso  example  and  that  the 
balance  points  are  24  deg,  20  deg.  16  deg,  and  12  deg, 
as  determined  by  the  method  previously  illustrated.  I  he 
number  of  hours  of  operation  below  the  first  balance 
point,  and  the  required  kw  of  resistance  heating  for  each 
hour,  must  now  be  estimated.  Due  to  the  lack  of  reliable 
data  on  resistance  heater  operation  this  can  only  be  an 
estimate  at  best.  Eor  this  example,  assume  the  total  num¬ 
ber  of  hours  of  heat  pump  operation  to  be  1 151  per  sea¬ 
son.  See  Table  1  for  El  Paso,  Texas. 

Since  the  average  winter  temperature  is  .50.6  deg,  and 
the  first  balance  point  is  24  deg,  the  heat  pump  will  have 
excess  capacity  above  24  deg  outdoor  temperature.  At 
that  point  heat  pump  capacity  and  heat  loss  of  the  struc¬ 
ture  will  be  equal.  Eurther  assume  that  the  first  2-kw 
heater  will  operate  approximately  1/10  of  the  total  heat 
pump  operating  hours  or  115  hours  to  tnaintain  design 
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indoor  temperature  when  outdoor  temperature  varies  be¬ 
tween  24  deg  and  20  deg  (second  balance  point).  Also, 
that  the  second  2-kw  heater  will  operate  7  percent,  or  81 
hours,  of  the  total  time  when  outdoor  temperature  varies 
between  20  and  16  deg,  that  the  third  2-kw  heater  will 
operate  4  percent,  or  46  hours,  when  the  outdoor  tem¬ 
perature  is  below  16  deg,  and  that  the  fourth  will  operate 
one  (1)  percent,  or  12  lu)urs,  when  outdoor  temperature 
is  below  12  deg. 

This  means  that  one  heater  will  be  in  operation  on  the 
first  supplemental  heater  phase,  tivo  on  the  second,  three 
on  the  third,  and  four  on  the  fourth. 

Thus: 

115  hours  using  1  —  2-kw  heater  =  2  X  115  =  250  kwh 

81  hours  using  2  —  2-kw  heaters  =  4  X  81  =  324  kwh 

4f)  hours  using  3  —  2-kw  heaters  =  6  X  46  =  276  kwh 

12  hours  using  4  —  2-kw  heaters  =  8  X  12  =  96  kwh 

Total  Supplemental  Heating  Needed  =  926  kwh 

Subtract  the  92t)  kwh  of  supplemental  heat  required 
from  24.134  kwh  (tnjuivalent  kwh  input)  :  24,134  —  926 
—  23.208  kwh  of  heating  supplied  hy  the  heat  pump 
alone  based  on  straight  kw  input  before  applying  C.O.P. 
factor. 

I  he  C.O.P.  of  the  heat  pump  was  j)reviously  found  to 
be  3.2  at  specified  design  conditions  and  average  winter 
temperature  in  the  K1  Paso  area.  To  determine  the  actual 
kwh  input  to  the  unit  alone,  divide  23.208  by  3.2  = 
7.252.5  or  7253  kwh  input  to  the  heat  ])ump. 

Defrost  Cycle 

We  must  also  determitie  the  kwh  recpiired  during  the 
defrost  c\cle  and  add  this  to  the  actual  heat  pump  kwh 
as  (letermitH'd  above. 

rhe  a\eiage  defrost  cycle  takes  about  6  minutes  and 
a  5  hp  unit  will  extract  api)roximately  2150  Btu  (a  3  bp 
unit  about  1700  Htu)  from  the  conditioned  area.  The 
rate  of  the  area  heat  loss  during  the  defr(»st  cycle  of  a 
5  hp  unit  would  then  be: 

2.150  X  (»0  6  21,500  Htuh 


This  is  ei|ui\alent  to  ().3  kw  (21.500/3,413)  or  that 
amount  of  supplemental  heat  needed  to  just  counteract 
the  cooling  effect  of  the  defrost  cycle.  This  does  not.  how¬ 
ever,  include  the  normal  heat  loss  of  the  conditioned  area 
during  the  time  the  unit  is  defrosting.  To  determine  this 
loss,  the  heat  loss  per  degree  F  of  the  house  must  be 
known.  In  this  example  the  house  heat  loss  was  58,000 
Btuh,  and  the  difference  between  indoor  and  outdoor 
design  conditions  was  ()()  degrees.  The  following  equation 
Ls  applicable: 


Hi,/ op 


58.(M)()  _  58.000 

TlT-  KT  60 


967  Btu 


(4) 


Therefore,  the  normal  heat  loss  of  the  structure  during 
each  six  (6)  minute  period  may  now  be  calculated  as 
follows: 


Hi,  for  6  min.  period 


967  X  (70 

hT 


5.802  Btu 


(Note:  The  figure  10  below  the  line  is  determined  by 
dividing  60  (minutes)  by  the  length  of  the  defrost  cycle). 


This  additional  5.802  Btu  is  equivalent  to  1.7  kw  during 
the  defrost  cycle.  Therefore,  6.3  kw  plus  1.7  kw'  =  8  kw 
for  defrost  purposes. 

Since  supplemental  heaters  are  usually  supplied  in 
2-kw  sizes  the  four  2-kw  supplemental  heaters  (8  kw) 
would  supply  the  capacity  required  for  defrost  purposes, 
hut  would  probably  not  be  absolutely  neces.sary  for  satis¬ 
factory  operation  of  the  defrost  cycle. 

Assuming  that  the  heat  pump  would  ilefrost  100  times 
|)er  heating  season  in  the  El  Paso  area,  1(K)  X  6  =  600 
minutes  of  defrost  operation  per  year,  or.  600/60  “  10 
hours  of  defrost  operation.  Therefore.  10  X  8  =  80  kwh 
required  f)er  season  for  defrost  operation. 

Totals,  Heating 

The  total  kwh  input  during  the  normal  heating  season 
would  then  he: 

Heat  pump  input  =  7.253  kwh 

Supplemental  heaters  =  926  kwh 

Defrost  re(|uirements  =  80  kwh 

Total  kwh  input,  heating  =  8.259  kwh 

Operating  Cost,  Heating 

Operating  cost  depends  upon  demand  rate,  cost  per 
kwh,  etc.,  and  these  must  be  determined  to  estimate  the 
seasonal  cost  for  electricity. 

Assuming  a  straight  2  cents  per  kwh  rate,  the  cost  of 
operating  the  example  heat  pump  for  heating  would  be: 
8.259  X  .02  =  S165.18  per  heating  season. 

Or: 

at  a  1.5  cent  rate  per  kwh: 

8.259  X  .015  ~  S123.89  per  heating  season. 

Cooling  Costs 

Power  consumption  for  cooling  is  equally  difficult  to 
estimate  accurately  because  of  variations  in  the  factors 
involved.  Estimates  must  be  calculated  on  one  particular 
set  of  conditions  and  if  either  of  the  elements  of  the 
conditions  are  changed,  the  operating  cost  will  likewise 
change.  It  may  increase  or  decrease,  depending  upon 
which  element  is  varied  and  in  what  direction. 

For  instance,  if  operating  costs  are  calculated  on  80  deg 
indoor  temperature  and  the  unit  is  operated  at  75  deg, 
costs  will  naturally  increase.  If  the  estimate  is  based  on 
a  given  number  of  hours  of  operation,  costs  will  varv  ac¬ 
cording  to  any  variation  in  this  number  of  estimated 
hours. 

The  normal  indoor  design  temperature  for  both  resi¬ 
dential  and  commercial  operation  is  80  deg.  If  any  indoor 
temperature  less  than  this  is  used,  an  increase  in  oper¬ 
ating  cost  of  approximately  8%  per  degree  difference 
will  occur  in  residential  applications  and  approximately 
3  per  cent  per  degree  difference  in  commercial  applica¬ 
tions. 

Commercial  Cooling 

The  most  accurate  method  of  calculating  total  number 
of  cooling  hours  for  commercial  applications  is  an  esti¬ 
mate  based  on  the  experience  of  local  contratcors  and 
conditioner  owners.  First,  determine  the  normal  cooling 
season  in  your  particular  area  and  then  the  total  number 
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of  full  load  hours  the  proposed  application  is  likely  to  be 
operated  per  business  day.  This  is  usually  equal  to  the 
number  of  hours  the  establishment  is  open  for  business 
each  day.  Thus: 

Cooling  season:  May  1  to  September  30  =  5  months 
( length  of  season  usually  known  by  engineers  and 
contractors  in  each  area  I  or  22  weeks. 

22  X  6  days  per  week  =  132  days  per  season. 

Store  open  6  days  per  week,  10  hours  per  day. 

132  days  X  10  hours  per  day  =  1320  hours  per 
season  I  full  load  I . 

To  use  1320  hours  in  the  estimate  assumes  continuous 
or  full  load  operation  of  the  unit,  which  is  seldom  true. 
Therefore,  an  equivalent  full  load  operating  condition 
must  be  found.  As  a  rule,  a  percentage  of  full  load  is 
assumed  for  these  purposes  and  it  may  vary  from  area 
to  area.  The  equivalent  full  load  operating  hours  are 
generally  known  by  contractors  and  engineers  in  each 
particular  area. 

Roughly,  e^stimated  percentages  to  be  applied  against 
full  load  operating  hours  to  obtain  equivalent  full  load 
operating  hours  are  shown  below  for  various  sections  of 
the  country.  These  are  presented  as  estimated  percentages 
for  guidance  only. 


Southwest 

90^c 

W  est  Coast 

75'  i 

Mid-South 

85% 

Mid  Central 

87% 

Southeast 

85% 

North  Central 

75% 

Deep  South 

87% 

Northeast 

67% 

F.ast  Central  States 

80% 

Northwest 

73% 

Assuming  the  area  of  the  previous  example  is  South¬ 
western,  equivalent  full  load  operating  hours  would  be: 

1320  X  0.90  =  1188  hours  per  season. 

Therefore,  if  the  heat  pump  input  is  6.97  kw,  total  kw'h 
input  will  he: 

1188  X  6.97  =  8280  kwh  per  season. 

Also,  assuming  cost  of  electricity  to  be  1.5<  per  kwh, 
seasonal  operating  cost  will  be  approximately: 


Residential  Operating  Cost 

Residential  operating  hours  are  determined  in  a  man¬ 
ner  slightly  different  to  that  used  in  commercial  estimates. 
The  average  residential  air  conditioner  does  not  actually 
operate  24  hours  per  day  although  the  load  may  have 
been  calculated  on  that  basis.  Various  test  houses  in 
different  sections  of  the  country  show  that  the  conditioner 
mav  run  continuously  for  from  5  to  8  hours  and  then 
operate  intermittently  for  a  few  hours  before  cutting  off 
completely  (or  recycling  a  minimum  number  of  times 
during  the  night)  until  the  next  day  when  the  load  again 
increases. 

Thermal  inertia  must  be  recognized  as  a  factor  of  im¬ 
portance  in  residential  cooling.  Its  effect  tends  to  keep 
a  house  cool,  or  warm,  as  the  case  may  be.  Advantage 
is  gained  in  residential  cooling  simply  because  once  the 
house  is  cool  it  tends  to  stay  cool.  Consequently,  the  load 
a  unit  hooks  into  in  residential  cooling  is  never  as  severe, 
after  once  pulling  the  temperature  down,  as  is  the  load 
in  a  commercial  establishment  of  the  same  square  area. 

The  result  of  this  is  that  the  residential  unit  will 
normally  not  come  on  until  about  noon,  will  then  operate 
continuously  (providing  selection  is  properly  made)  until 
6  or  7  p.m.,  and  then  recycle  for  an  hour  or  two  before 
cutting  off  for  the  evening.  It  is  easy  to  understand  thus 
when  it  is  considered  that  a  normally  occupied  and  closed 
house  exhibits  verv  few  of  the  internal  load  characteris¬ 
tics  found  in  commercial  jobs.  Also  that  the  house  resists 
any  attempt  to  change  its  internal  temperature — once 
cooled,  and  it  resists  any  external  effort  to  warm  up  its 
interior. 

Therefore,  the  full  load  operating  hours  of  a  residence 
are  actually  not  24.  The  use  of  12  hours  is  quite  sufficient 
and  6  to  10  is  probably  more  correct,  depending  upon 
geographic  location.  Southwestern  areas  may  require  12 
hours  while  Mid-Central  may  require  8.  East  Central  runs 
somewhere  around  6  or  7  hours.  A  study  of  your  particu¬ 
lar  area  should  provide  the  most  reliable  data  in  this 
respect. 

Representative  residential  equivalent  full  load  operating 
hours  for  cooling  are  shown  for  various  cities  in  Table  1. 
These  figures  may  be  used  directly  in  the  cost  estimate 
equations  without  applying  a  percentage  factor. 


8280  X  .015  =  SI 24.20  per  season. 

This  figure  does  not  take  into  account  the  likelihood 
that  the  indoor  temperature  may  be  maintained  at  some¬ 
thing  less  than  80  deg. 


Cost  Example,  Residential 

Normal  cooling  .season:  May  15  to  October  1  =  138 
days  (7-day  week). 

Estimated  operating  hours  per  day  (equivalent  full 
load (  =  6 

1.38  X  6  =  828  hours  per  season. 


Fig.  19.  Areas  of  a  residence  wfiicfi  contribute  the  greotest  load 
in  heat  gain  and  heat  loss. 


Fig.  20.  Methods  of  applying  insulation  most  effectively  in  walls 
and  an  (A,  left)  occupied  attic  and  (B,  rt.)  an  unoccupied  attic. 
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Kw  input  of  heat  pump  at  80  deg  entering  air  =  6.97. 
Kwh  input  =  828  X  6.97  —  .7771  kwh. 

Cost,  at  per  kwh  =  .7771  X  0.015  =  $86.57  per 
season. 

86.57/1.78  =  6.7c*  per  day.  (10.5^  j)er  hour.) 

Monthly  estimate  =  30  I  days)  X  0.6.7  =  $18.90  per 
month. 

Treatment  of  Critical  Unbalance 

I  he  ideal  heat  pump  installation  is  one  in  which  the 
sufumer  and  winter  requirenrents  of  the  structure  fall 
within  the  capacity  range  of  the  unit.  The  addition  of  1 
to  8  kw'  of  supplemental  heating  might  be  called  the  near 
ideal  application. 

W  hen  the  winter  requirements  begin  to  exceed  the 
capacity  of  the  unit  plus  a  maximum  of  8  kw  supplemental 
heaters,  a  critical  unbalance  in  the  load  is  evident  and 
measures  must  he  taken  to  reduce  the  number  of  supple¬ 
mental  heaters.  This  means  reducing  the  load  against 
which  the  unit  mu.st  operate. 

A  critically  unbalanced  condition  may  be  one  in  which, 
for  e*xample,  the  summer  requirements  are  35,000  Btuh 
and  75,000  Btuh  in  winter  at  outdoor  design  conditions 
0  deg  or  below.  A  .7  hp  unit  will  provide  sufficient  cool¬ 
ing,  hut  will  be  far  short  of  the  necessary  heating  capacity . 
It  would  require  approximatelv  16  kw  of  supplemental 
heat,  which  is  twice  as  much  as  recommended.  A  5  hp 
unit  will  provide  more  than  sufficient  cooling  capacity, 
hut  will  be  closer  to  the  required  heating  capacity.  The 
.5  hp  unit  may  provide  .70,000  Btuh  at  0  deg  outdoor 
temperature  which  mean.<  that  the  balance  of  45.000 
Btuh  must  he  made  up  with  supplemental  heaters.  This 
is  e*pjivale!it  to  1.7-plus  kw  or  6V2  2  kw  supplemental 
strip  heaters. 

It  is  possible  that  a  house  in  some  of  the  more  northern 
area^i  may  have  an  unbalanced  condition  far  more  critical 
than  this  example.  It  is  easy  to  understand  that  less  cool¬ 
ing  and  more  heating  capacity  mav  he  necessar\  in 
northern  Ohio  or  Michigan  than  would  be  required  in  a 
comparable  house  in  Virginia  or  Kentucky.  Critical  un¬ 
balance  is  less  likely  to  occur  in  the  central  and  mid- 
southern  states.  However,  the  balance  often  reverses  in 
the  far  southern  areas  and  more  cooling  than  heating 
may  he  necessary.  .Such  a  situation  presents  no  problem 
and  the  use  of  supplemental  heating  is  often  not  required. 
I  he  heat  |)ump  is  then  selected  according  to  the  cooling 
recjuiremeuLs  and  the  heating  capacity  of  the  unit  alone, 
w  ithout  booster  heal,  is  sufficient  in  most  cases. 

Building  construction  specifications  need  not  be  dras¬ 
tically  altered  in  every  case  in  order  to  make  use  of  a 
heat  pumj)  in  critically  unbalanced  load  applications. 
Modifications  of  specifications  are.  however,  sometimes 
necessary  to  achieve  a  reasonably  accurate  balance  be¬ 
tween  the  seasons  or,  in  other  words,  between  the  heating 
and  cooling  capacity  of  the  unit. 

When  the  unbalance  becomes  acutely  critical  in  north¬ 
ern  areas,  the  heat  pump  may  provide  sufficient  cooling, 
if  not  too  much,  hut  may  fall  far  short  of  the  required 
heating  capacity.  It  is  also  possible  that  the  unit  may 
provide  more  than  sufficient  cooling  and  will  operate  on 
short  “on”  cycles  and  long  “off”  cycles.  This  can  create 
a  serious  situation  in  summer  just  as  easily  as  a  shortage 


of  heating  capacity  can  create  a  serious  situation  in  winter. 
Booster  Heaters 

There  are  several  ways  to  reduce  the  critical  unbalance 
to  one  more  suitable  for  the  intsallation  of  the  heat  pump. 
It  may  be  done  with  booster  or  supplemental  heating  or, 
in  new  construction,  the  building  may  he  provided  with 
additional  insulation  to  reduce  the  heat  loss.  Summer 
cooling  requirements  are  also  going  to  he  reduced  by  the 
addition  of  insulation,  but  not  as  rapidly  as  winter  heat¬ 
ing  recjuirements  (heat  loss)  are  reduced.  There  are,  in 
most  case.s,  rooms  which  were  not  included  in  the  original 
air  conditioning  calculation.  Playrooms,  utility  rooms, 
work  shops,  basements,  etc.,  are  often  entirely  omitted 
from  summer  calculations  because  of  the  heavy  load  im¬ 
posed  upon  the  unit  and  because  omission  of  these  spaces 
will  reduce  the  cooling  requirements.  These  spaces  may  be 
returned  to  the  calculations  and  included  in  the  total 
summer  load  where  additional  insulation  is  added  to 
reduce  the  winter  capacity  requirements. 

Insulation  of  a  home  is  a  feature,  which  not  only  re¬ 
duces  the  load  for  both  summer  and  winter,  but  cuts 
operating  costs,  unit  installation  costs,  and  in  many  cases, 
the  initial  cost  of  the  unit.  L sable  area  is  increased,  the 
comfort  zone  is  improved,  and  drafty  conditions  within 
the  space  are  minimized.  Insulation  in  walls,  ceiling,  and 
floors  does  increase  the  cost  of  the  house,  but  the  gain  in 
comfort,  reduction  in  first  cost  of  the  unit  and  lower 
operating  costs  will  normally  balance  out  the  additional 
construction  cost  within  a  short  period  of  time. 

The  heating  capacity  of  the  heat  pump  (any  air-to-air 
heat  pump  I  is  related  to  the  outdoor  temperature,  or, 
simply,  the  temperature  of  the  outdoor  air  passing 
through  the  coil.  As  the  temperature  of  the  air  passing 
through  the  outdoor  coil  (an  evaporator  in  winter)  rises 
or  falls,  so  will  the  capacity  of  the  heat  pump  rise  and 
fall,  that  is,  the  heat  pump  without  supplemental  heaters. 

A  method  which  has  been  widely  used  to  supply 
supjdemental  heating,  over  and  above  that  recommended 
with  the  heat  pump,  is  the  inclusion  of  electric  panel 
heaters  in  parts  of  the  space.  These  may  he  installed  in 
bedrooms,  bathroom  and  the  kitchen.  Where  they  are 
actually  installed  Ls  more  or  less  a  matter  of  choice,  but 
the  usual  location  is  the  bathroom,  bedroom,  or  den. 
Control  of  the  panels  is  important  and  they  may  he 
operated  from  an  outdoor  thermostat,  indoor  thermostat, 
or  a  toggle  switch.  Some  installations  make  use  of  both  a 
thermostat  and  a  toggle  switch  so  that  additional  heat 
may  be  had  for  short  durations  yet  maintain  automatic 
control  of  the  temperature  at  some  lower  setting.  Bath¬ 
rooms  are  good  examples  for  this  type  of  control. 

The  five  principal  areas  contributing  most  to  the  heat 
gain  or  loss  of  a  structure,  residential  or  commercial,  are: 
1  roof,  2  glass,  3  walls  above  floor  level,  4  walls  below 
floor  level  but  above  ground,  and  5  the  floor,  as  shown 
graphically  in  F  ig.  19.  The  items  of  maximum  transmis¬ 
sion  are  not  necessarily  in  order.  That  depends  upon  the 
amount  of  insulation,  gross  area,  shading,  and  sun  time. 

Heat  Gain  Locations 

The  roof  of  a  building  may  account  for  the  major 
portion  of  the  heat  gain  or  loss  depending  upon  the 
amount  of  insulation,  type  of  attic,  type  of  roof  and  gross 
area.  A  ceiling  and  roof,  with  a  3-in.  layer  of  insulation, 
having  300  sq  ft  of  area  will  have  a  gain  of  3,000  Btuh 
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assuming  a  temperature  dilTerenee  of  13  deg.  The  «ame 
roof,  uninsulated,  ^vill  transmit  approximateK  4.300 
Htuh.  In  winter,  with  a  70  deg  differential,  this  same 
roof  insulated  will  have  a  heat  loss  of  approximately 
1.900  Htuh:  uninsulated  it  will  transmit  approximately 
7.300  Htuh. 

I  here  are  two  or  three  aecejited  methods  of  applying 
eeiling,  attic  or  roof  insulation  for  maximum  effect i\en ess. 
If  the  attic  is  not  used,  the  insulation  should  he  laid 
between  the  ceiling  joists.  Appropriate  ventilating  louvers 
should  he  installed  in  the  gabled  ends  of  the  house  or  at 
the  e*aves.  hut  should  he  easilv  closed  and  sealed  in  winter. 
W  here  attic  sj)ace  is  to  he  used,  another  method  is  to 
place  the  insulation  around  the  walls  of  the  usable  space, 
as  shown  in  Fig.  20. 

Sun  load  of  the  roof  ma\  he  reduced  hv  the  use  of  light 
colored  roofing  material.  Marble  chips  are  used  extensive- 
1\  for  this  purpose  in  some  areas  of  the  country. 

(leilings  above  open  porches  and  attached  garages 
should  he  insulated  to  prevent  cold  floors,  and  consequent- 
heavier  heat  gain  or  loss,  in  occupied  spaces  above. 

Outside  walls  mav  he  the  major  factor  or  contributor 
to  heat  gain  and  loss.  The  use  of  insulation  to  reduce  the 
total  gain  or  loss  is  recommended  when  a  critical  un¬ 
balance  occurs.  The  t\j)e  of  insulation  to  be  used  should 
be  chosen  with  care.  es|)eciallv  in  new  construction  or 
where  the  material  i«  to  be  sealed  within  the  wall.  There 
is  very  little  which  can  be  done  to  improve  a  bad  situa¬ 
tion  once  the  insulation  is  sealed  inside  the  wall  with  a 
layer  of  brick  on  one  side  and  a  neatly  plastered  surface 
on  the  other.  This  situation  will  be  encountered  in  many 
older  homes  and  the  only  thing  which  can  be  done  is  to 
add  insulation  in  the  attic  or  roof,  and  to  the  underside 
<tf  the  floor.  It  is  surprising  how  much  reduction  in  load 
can  be  accomplished  in  this  manner.  The  walls  of  existing 
frame  houses  or  other  buildings  can  be  thoroughly  in¬ 
sulated  bv  blow  ing  loose  insulation  into  the  stud  spaces. 
Additional  advantage  may  be  gained  in  attics  treated 
with  insulation  batts  by  applying  reflective  ty})e  insula¬ 
tion  against  the  roof  rafters  or  ceiling  joists,  as  the  case 
may  be.  and  adding  insulation  to  batts  which  are  less 
than  full  thick.  Ceiling  beneath  reflective  insulation  ap¬ 
plied  to  roof  rafters  with  1  inch  rigid  tvpe  insulation  will 
further  reduce  the  gain. 

(iommon  walls  between  an  attached,  unheated  garage 
and  the  house  should  be  insulated  as  carefullv  a.«  the 
outside  walls  of  the  house. 

Windows  and  Doors 

\\  indows  and  doors  are  extremely  important  items  to 
be  considered  in  the  total  heat  loss  or  gain  estimate. 
Single  glazed  windows  will  conduct  3  to  12  times  as 
much  heat  per  square  foot  of  glass  area  as  w  ill  a  square 
foot  of  wall  area.  Double  glazing  and  storm  windows  will 
reduce  transmission  through  the  glass,  and  infiltration 
around  the  sash,  by  as  much  as  50%.  The  use  of  Venetian 
blinds,  or  other  types  of  window  shading,  are  highly 
recommended  to  reduce  heat  gain. 

Single  glazed  windows  will  transmit  practicallv  all 
the  solar  radiation  striking  the  glass  area  in  summer. 
Solar  radiation  is  of  little  consequence  in  winter  and  doe.« 
not  even  figure  in  winter  calculations.  Double  glazed 
tinted  glass  is  becoming  quite  popular  for  the  reduction 
of  solar  radiation  since  it  not  only  reduces  this  load,  hut 


minimizes  sun  glare  inside  the  space. 

Venetian  blinds,  draw  drapes,  pull  shades,  etc.,  are  all 
used  on  the  inside  and  cut  transmission  oidv  as  long  as 
they  cover  the  window.  Awnings  on  the  outside  are 
better  shading  devices  and  eliminate  direct  sun  rays 
against  the  gla.ss  area  of  the  window.  Hoof  overhang  is 
very  effective  in  reducing  direct  sun  ravs  against  windows. 

Floors 

C-oM  floors  are  a  nuisance.  Ihev  make  a  bouse  bard 
to  beat  in  winter  and  are  tbe  source  of  much  complaint 
from  home  owners.  Tbe  same  reasons  ibat  make  tbem  «  old 
in  winter  also  make  tbem  a  heavv  beat  gain  item  in  sum¬ 
mer.  Particular  attention  should  be  paid  to  pro}»er  insula¬ 
tion  of  floors  over  crawl  spaces,  open  basements,  etc. 

Moisture  beneath  a  floor  can  also  present  (|uite  a 
problem  in  year-round  air  conditicming.  Some  tvpe  of 
vapor  barrier  should  be  installed  beneatb  floors  over 
crawl  space  and  open  basements,  or  in  am  application 
where  there  L«  moisture  beneath  the  floors. 

Uninsulated  slab  floors  sometimes  create  a  problem 
because  of  perimeter  losses  in  w  inter,  .''in  h  floors  should 
have  perimeter  insulation  installed  during  construction 
to  prevent  heat  lass  around  the  outside  edges  which  re¬ 
sults  in  cold  surfaces. 

Basements 

Hasements  below  ground  level  seldom  become  a  prob¬ 
lem  in  cooling  or  heating  unless  there  is  some  unusual 
internal  load.  The  walls  of  tbe  basement  in  contact  with 
surrounding  earth  usually  stand  at  about  50  to  60  deg 
surface  temperature.  In  this  respect,  there  is  no  beat  gain 
in  summer,  and  in  winter  it  represents  a  temperature 
differential  of  only  10  to  20  deg  instead  of  tbe  normal 
differential  between  indoor  and  outdoor  design  con<li- 
tions. 

Hasements  present  verv  little  additional  load  in  sum¬ 
mer  unless  part  of  the  area  is  used  as  a  play  room,  work 
shop,  or  ((tiler  living  space.  If  this  is  encountered,  cal¬ 
culate  the  load  in  the  usual  manner,  taking  into  consider- 
ati((n  the  use  of  the  space,  number  of  people  and  degree 
((f  activity. 

Check  List 

Listed  below  are  several  suggestiiuis  as  to  how  to  re¬ 
duce  critical  unbalance  iKMween  heat  pump  capacity  and 
bouse  heat  gain  and  l<(ss.  These  items  applv  to  both  new 
and  existing  construction. 

(  1)  Insulate  or  add  insulation  to  ceiling,  around  walls 
of  finished  attic,  or  between  roof  rafters. 

(2|  Add  reflective  insulaticui  to  roof  rafters,  or  tops  of 
ceiling  joists 

(3)  Close  attic  ventilators  in  winter.  I  se  minimum  1 
in.  rigid  insulation. 

(4)  Hlow  insulation  into  uninsulated  frame  walls. 

(5)  Insulate  between  floor  joists. 

(6)  Weatherstrip  all  w  indows  and  doors. 

(7)  Double  glaze  windows.  Use  tinted  glass  where  })ei- 
missible. 

(8)  Install  storm  windows. 
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Residual  Heat  for  Initiating 
Emergency  Power  Generation 

ARTHUR  D.  BENJAMIN 

Senior  Project  Engineer,  Voorhees  Walker  Smith  and  Smith,  New  York 


A  great  number  of  commercial  and  industrial  buildings 
that  are  being  constructed  today  are  located  In  suburban 
areas.  The  expected  Increase  In  the  frequency  of  power 
failures,  due  to  the  longer  exposed  runs  of  the  electric 
utility  service,  makes  the  provision  for  emergency  power 
generation  almost  mandatory.  Here  Is  an  ingenious  and 
economical  method  for  starting  up  an  emergency  system. 

¥T  KKETOFORE  the  most  common  method  used  for  the 
provision  of  emergency  generation  has  been  the 
Diesel  generator  set.  This  type  of  equipment  recjuires  no 
external  source  of  power,  the  Diesel  being  the  prime 
mover.  A  prime  mover  is  necessary  as  the  steam  boiler 
in  today’s  modern  plant  will  be  off  the  line  on  a  power 
failure,  thus  negating  the  use  of  steam  for  emergency 
power  generation.  The  most  obvious  disadvantages  of  a 
Diesel  generator  set.  compared  with  a  steam  turbine,  are 
high  initial  cost,  difliculty  of  starting  and  the  increased 
noise  factor.  The  unfa\orable  price  differential  led  to  the 
investigation  and  design  of  a  system  utilizing  a  steam 
lurhine  working  off  the  residual  heat  contained  in  the 
boiler  water  for  the  purpose  of  initiating  the  emergency 
power  generation  cycle. 

A  similar  system  to  that,  about  to  be  described,  has 
been  <lesigned  for  the  (^fuaker  Oats  C(»mpany  Research 
Laboratories  at  Barrington.  Illinois.  Following  is  a  de¬ 
scription  of  the  design  of  a  typical  system  utilizing  resi- 


(iual  heat  in  the  boiler  water  for  initiating  emergency 
power  generation. 

Electrical  Sequence  of  Operation 

Referring  to  the  schematic  diagram.  Fig.  1.  the  follow¬ 
ing  is  the  se(juence  of  operation: 

At  time  zero,  the  main  breaker  ( 1 )  will  open,  provided 
the  fault  is  due  to  a  ser\ice  outage.  The  follow  ing  simul¬ 
taneous  operations  will  then  be  effected. 

1 1 1  An  alarm  w  ill  sound  and  will  continue  to  sound 
until  manually  silenced. 

(2l  The  solenoids  in  the  steam  lines  will  he  de-ener¬ 
gized  by  the  opening  of  the  circuit  breaker  auxiliary  con¬ 
tacts.  This  w  ill  cause  solenoid  valve  S-1  in  the  main  steam 
supply  to  close  and  S-2  in  the  turbo-generator  steam  line 
to  open,  permitting  steam  to  operate  the  turbo-generator. 

(3)  All  other  circuit  breakers  on  unit  substation  (2) 
w  ill  be  opened  by  their  time  delay  under  voltage  trip  at¬ 
tachments  and  will  remain  so  until  closed  by  hand  after 
normal  power  has  been  restored. 

Tbe  generator  voltage  will  now  build  up.  causing  the 
following  control  sequences: 

(  1)  At  80%  of  rated  voltage  a  relay  will  close,  ener¬ 
gizing  an  auxiliary  relay,  which  in  turn  will  close  emer¬ 
gency  circuit  breaker  ( 3 ) . 

(2)  Emergency  circuit  breaker  (  3 )  w  ill  simultaneously 
energize  emergency  circuit  breaker  (4l  which  controls  all 


Fig.  1.  Schematic  diagram  of  system  for 
using  residual  heat  to  initiate  emer¬ 
gency  power  generation. 
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items  connected  to  tiie  sequence  timer,  and  emergency 
circuit  breaker  (5)  which  controls  the  fire  pump.  Ener¬ 
gizing  of  circuit  breaker  (5)  will  make  the  fire  pump 
available  as  soon  as  all  closing  contacts  on  its  starter 
have  closed;  this  includes  the  sequencing  timer  contacts. 

(3)  As  soon  as  emergency  circuit  breaker  (4)  has 
been  energized,  all  loads  connected  to  it  will  be  made 
available  for  starting  as  the  contacts  on  the  sequence 
timer  close  and  providing  other  controlled  contacts  in 
their  respective  starters  are  closed. 

(4)  Items  energized  initially  are:  (a)  Forced  draft 
fan:  (hi  oil  burner  controls;  (c)  emergency  lighting; 
(d)  oil  pump. 

(5)  Ten  seconds  after  the  initial  load  is  started  the 
electric  driven  boiler  feed  pump  will  be  made  available 
for  starting,  providing  the  auxiliary  contacts  in  its  starter 
are  closed. 

The  boiler  feed  pumps  are  piped  into  a  common  suction 
and  discharge  header.  Under  normal  o|)eration  the  steam 
driven  pump  is  operative  and  the  electric  motor  driven 
j)ump  is  the  standby.  I  pon  a  failure  of  the  steam  driven 
pump,  a  pressure-stat  located  in  the  common  discharge 
line  and  sensing  feedwater  supply  pressure  will,  on  a  pre¬ 
determined  drop  in  pressure,  simultaneously  close  a  sole¬ 
noid  valve  in  the  steam  supply  line  to  the  turbine,  start 
the  electric  driven  pump  through  its  auxiliary  starter  con¬ 
tacts  (providing  the  sequence  timer  has  completed  its 
cycle)  and  energize  an  alarm. 

The  electric  motor  driven  pump  may  be  maintained  in 
service  by  positioning  a  hand-off-automatic  control  to  the 
“hand”  position.  The  solenoid  valve  in  the  steam  driven 
boiler  feed  pump  steam  supply  line  is  automaticallv  closed 
when  the  controller  is  so  positioned. 

(6)  Five  seconds  after  the  boiler  feed  pumps  are  ener¬ 
gized  the  house  pump  motor  will  be  made  available  for 
starting  if  the  pressure-stat  in  the  fire  pump  inlet  line  in¬ 
dicates  low  house  supply  in  the  storage  tank. 

(7)  Five  seconds  after  the  house  pump  has  been  ener¬ 
gized  the  sewage  ejector  pump  motors  w  ill  be  made  avail¬ 
able  for  starting  and  w  ill  start  if  the  float  switch  contacts 
in  the  starting  circuit  are  closed. 

(8)  Five  seconds  after  the  sewage  ejector  motors  are 
energized  the  fire  pump  is  made  available  for  starting  and 
will  start  if  the  low  pressure  contact  in  the  fire  standpipe 
line  closes.  At  this  point  all  loads  supplied  by  the  turbo¬ 
generator  are  connected  to  the  emergency  power  circuit. 

Thermodynamic  Sequence  and  Design 

In  the  design  of  any  system  of  emergency  power  the 
essential  services  requiring  this  power  must  be  known. 
The  example  described  is  based  on  the  use  of  a  150  kw 
generator.  The  following  enumerates  the  connected  load 
on  a  sample  emergency  cycle. 


Equipment  Running  Kw 

Hoiler  feed  pump  1C.9 

House  pump  12.9 

Forced  draft  fan  12.9 

Burner  control  and  ignition  0.5 

Emergency  lighting  7.5 

Fire  pump  61.5 

.'^ewage  ejector  6.6 

Fuel  oil  pump  1.44 

Total  connected  load  120.24 


A  turbo-generator  will  ojjerate  most  cUlciently  when 
the  inlet  stream  pressure  matches  the  design  working  pres¬ 
sure.  Since  this  cycle  is  dejw’ndent  on  using  the  minimum 
amount  of  steam  this  becomes  an  important  factor  in  se¬ 
lection  of  the  turbo-generator.  The  design  pressure  used 
should  be  approximately  40%  of  the  boiler’s  operating 
pressure.  Thus,  if  the  boiler  is  to  operate  at  250  psig  the 
turbine  should  he  selected  for  KM)  psig  design.  The  use  of 
this  criterion  will  make  the  turbine  somewhat  larger,  but 
it  is  a  necessarv  condition  in  order  to  utilize  most  effec¬ 
tively  the  residual  heat  of  the  boiler  water  and  to  operate 
the  turbine  at  its  peak  efficiency. 

The  foregoing  calculations  indicate  the  steps  necessary 
to  determine  the  final  pressure  existing  in  the  boiler  at 
the  start  of  full  emergency  power  generation.  This  para¬ 
meter  will  be  incorporated  in  an  operating  curve  for  the 
cycle.  The  characteristics  of  a  steam  turbine  are  such  that 
a  plot  of  available  pressure  against  time  results  in  a 
straight  line  when  the  turbo-generator  is  working  with  a 
constant  load  and  the  steam  is  available  from  a  reservoir 
initially  at  a  given  pressure  assuming  no  generation  of 
additional  steam. 

The  following  e<juipment  criteria  will  be  used  in  the 
illustrative  example: 

(  I )  Boiler  feed  pump  turbine  steam  rate  .866  lb  per 
sec. 

(2)  Turbo-generator  steam  consumption  initially  start¬ 
ing  from  rest  with  no  load  5  lb  per  sec. 

(3)  20,(M)0  lb  per  hr  water  tube  boiler;  water  ca|)acity 
11,000  lb. 

To  attain  the  necessary  operating  curve  (Fig.  2)  oidy 
two  points  are  re<piired.  The  calculations  for  thest'  |)oints 
are  as  follows: 

Total  heat  available  in  boiler  water,  assuming  that  the 
turbine  will  be  capacble  (»f  operation  with  a  pressure 
reduction  of  up  to  50%  t»f  design: 

h  at  250  psig  =  380  Btu  per  lb 
li  at  50  psig  =  267  Btu  per  lb 

1 13  Btu  per  lb  available 

Total  water  content  of  boiler  =  ll.O(M)  lb 

11,0(M(  X  113  =  1.240,000  Btu  a\ailable  at  an  average 
250  I  50 

pressure  of - -  ~  1 50  psig. 

hi,,  at  150  })sig  =  856  Btu  |)er  lb 


Fig.  2.  Residual  heat  supply.  Turbo  operating  curve. 
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Steam  rate,  lb  per  sec 


Fig.  3.  Willans  line  for  150  kw  turbo-generator. 


1.210.00(1 

Jkjf) 


l.l.iO  ll>  steam  available 


Assuming  that  it  rerjuires  1.5  seconds  from  the  time  of 
power  failure  to  the  time  of  electric  generation,  the  fol¬ 
lowing  then  is  the  steam  consumption  for  the  period: 

Boiler  feed  turbine: 


.066  Ih  per  sec  X  1.5  sec  =  13  Ih 
Kmergem  y  turbo-generator : 


5  Ih  per  sec  X 
Total  consumption: 


15  .er>c  —  75  Ih 

H8  Ih  steam 


Therefore,  at  load  cut  in  time  f  *  15  sec)  the  available 
steam  w  ill  l»e  11.50  —  88  =  1,362  lb. 

Heat  consumed:  88  lb  X  823  Btu  per  lb  =  72.500  Btu 
ihfg  =  823  Btu  per  lb  at  210  psig) 


72,.5(K)  Btu 

‘u.(i()o"iir  = 


h  at  2.50  psig  =  380.0  Btu  per  lb 
less  6.5  Btu  per  Ih 

Besi<lual  heat  is  373.5  Btu  per  lb  which  corresponds  to  a 
pressure  of  228  psig. 

1  herefore,  at  load  cut-in  time  the  boiler  pressure  will 
he  228  psig.  This  in<licates  a  drop  in  boiler  pressure  of 
2.50  —  228  ~  22  psig  in  15  seconds.  228  psig  and  15 
seconds  locates  point  ( 1 )  on  the  curve,  Fig.  2.  The  total 
heat  remaining  rnav  now  he  computed  as  373.5  (11.000  — 
88)  =  1,010,000  Btu. 


The  turbo-generator  loading  schedule  must  he  predi¬ 
cated  on  cutting  in  the  essential  services  in  a  predeter¬ 
mined  sequence.  The  criteria  for  determining  the  standing 
in  this  sequence  are  (1)  essential  boiler  equipment  and 
building  services,  and  (2)  in  sequence  other  items  on 
emergency  service  according  to  the  particular  function  of 
the  building. 

The  following  items  comprise  the  initial  load  to  be 
impressed  on  the  turbo-generator: 


Item 

Running  Ktv 

Starting  Kw 

Forced  draft  fan 

12.90 

22.8 

Oil  burner  controls 

0.50 

0.5 

Kmergency  lighting 

7.50 

7.5 

Oil  pump 

1.44 

2.9 

Total 

22734 

33.7 

rom  the  Willans  line 

curve  (steam 

vs.  load)  for  1 

turbine  (Fig.  3)  the  steam  rates  at  starting  and  running 
loadings  are  1.62  and  1..54  lb  per  sec  respectively.  There¬ 
fore,  to  meet  the  inrush  of  the  initial  load,  the  turbo¬ 
generator  will  have  to  reach  speed  and  maintain  steam 
consumption  of  1.62  lb  per  sec  for  approximately  10 
seconds.  This  period  of  time  is  necessary  as  the  governor 
must  bring  the  turbo-generator  hack  to  an  even  output 
level  after  over  shooting  when  the  load  cut  in  point  has 
been  reached. 

A  water  tube  boiler  of  the  packaged  type  operating 
under  a  normal  starting  cycle  will  require  a  period  of 
approximately  1.7.5  minutes  (105  seconds)  to  develop  a 
steam  generation  rate  equal  to  the  steam  demand  of  the 
tw(»  turbines.  This  time  is  predicated  on  the  normal  con¬ 
trol  sequence  starting  period  of  10  seconds  including 
necessary  purge  intervals.  Therefore,  the  total  turbo-gen¬ 
erator  steam  consumption  for  this  period  equals: 

10  seconds  X  1.62  lb  per  sec  =  16.2 

95  seconds  X  1..54  Ih  per  sec  =  146.0 
Total  1?^^  lb 

The  boiler  feed  pump  turbine  steam  consumption  for 
this  period  equals:  105  seconds  X  .866  lb  per  sec  =  91  lb. 
Therefore,  the  total  amount  of  steam  used  for  this  period 
is:  162.2  f  91  =  253.2  lb,  say  2.53  lb. 

The  heat  consumption  in  Btu  can  be  computed  if  an 
average  pressure  is  assumed  for  this  time  interval.  A 
few  trial  and  error  solutions  produce  the  result  that  a 
pressure  of  200  psig  would  be  a  fair  average  for  this 
j)eriod.  Therefore,  we  have: 

11  at  200  psig  =  1199  Btu  per  Ih 
1199  X  2.53  =  303,000  Btu 

For  this  105  second  period  the  mass  out-flow  from  the 
boiler  was  253  lb.  The  mass  in-flow  to  the  hoiler  will  then 
also  be  253  lb.  Since  the  house  pump  is  not  running  dur¬ 
ing  this  period,  the  feedwater  will  come  from  the  deaerat¬ 
ing  tank  as  the  approximate  temperature,  210  deg  F, 
normally  maintained  in  the  heater  tank.  Heat  added  with 
makeup  will  be: 

2.53  (210  -  32)  =  45,000  Btu 

\Xe  may  now  solve  for  the  terminal  pressure  at  time 
15  f  105  ==  120  seconds  after  power  failure. 

Heat  available  =  4,040,000  Btu 

Heat  consumed  =  303,000  Btu 

Heat  added  =  45,000  Btu 

Net  heat  remaining  =  3,782,000  Btu 

3,782.000  Blu 

' - lllXM) —  “  ~ 

This  pressure  (161  psig)  and  120  seconds  locate  point 
(2)  on  the  operating  curve.  Fig.  2. 

Now  that  two  points  have  been  established  the  operating 
curve  is  defined.  By  extrapolation  it  is  determined  that  it 
takes  216  seconds  for  the  pressure  to  fall  to  100  psig  and 
296  seconds  for  the  pressure  to  fall  to  the  lowest  possible 
operating  point  of  50  psig.  From  the  curve  it  can  be  seen 
that  there  is  approximately  5  minutes’  supply  of  steam 
available  based  on  no  additional  steam  generation.  This 
indicates  that  the  cycle  margin  of  safety  is  ample,  and  if 
the  system  is  run  periodically  for  short  intervals  there 
should  never  be  a  disruption  of  essential  building  services 
due  to  a  power  failure. 
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LOUIS  BLENDERMANN  ON 


PIPING 

AND  PLUMBING 

“Wet  Columns”  in  Multi-Story  Buildings 


Ml  l.Tl-STOKY  Itiiildiiijr.'.  ?uch  as  large  ollice  Imild- 
iiigp.  are  unlike  most  similar  structures  in  that  they 
are  designed  for  \ arcing  t>l)es  of  oeeupanec .  Other  build¬ 
ings.  in  general,  are  designed  for  a  specific  type  of  use 
cchich  will  more  or  less  remain  the  same  for  the  life  of  the 
building.  Alterations,  after  a  period  of  \ears,  might  be 
made  to  this  structure  but  nevertheless,  the  occupancc 
will  remain  the  same. 

Multi-storv  buildings  are  especially  designed  to  permit 
different  tcpes  of  occupancv  or  a  change  in  the  initial  oc¬ 
cupancy.  For  example,  when  the  building  is  first  planned, 
an  insurance  firm  mav  sign  a  long  lease  for  the  entire 
fourth  floor  space.  Therefore,  this  particular  floor  is  laid 
out  and  arranged  for  the  convenience  of  the  insurance 
company.  \\  ith  the  passage  of  years,  the  insurance  com¬ 
pany  mav  decide  to  terminate  its  lease  and  relocate  else¬ 
where,  leaving  the  owner  of  the  building  with  an  entire 
floor  to  rent. 

If  the  owner  finds  it  too  difficult  to  rent  this  entire 
floor  he  max  subdivide  this  space  to  suit  two  or  more 
tenants.  To  accomplish  this,  it  is  often  necessarv  to  erect 
partition  xxalls  adequately  to  divide  the  space  for  the 
tenants*  needs.  This  is  the  reason  why  office  buildings 
are  different  from  all  other  building  tvpes.  Each  floor 
area  is  so  designed  to  include  the  special  arrangement  or 
space  subdivision.  The  speedv  erection  and  removal  of 
partitions  is  an  asset  to  the  oxvner  and  is  a  procedure 
that  must  be  considered  to  suit  the  changing  needs.  Flexi¬ 
bility  in  arrangement  of  the  .spaces  is  one  of  the  kev 
factors  to  be  considered  when  a  multi-storv  office  build¬ 
ing  design  is  contemplated,  ft  is  this  flexibility  that  in¬ 
sures  the  owner  an  economical  and  modern  building. 

Water  and  Waste  Facilities 

Toilet  rooms  originally  provided  on  each  floor  of  the 
bu  ilding  will  not  alone  suffice  for  the  individual  needs  of 
certain  tenants.  Therefore,  consideration  must  be  given 
to  water  and  waste  connections  to  be  installed  in  specific 
locations  on  each  floor,  preferably  at  the  concrete  or  build¬ 
ing  columns.  Such  facilities  will  permit  the  easv  hook-up 
of  water  and  waste  to  fixtures  desired  bv  the  tenant.  Figure 
1  show.s  a  txpical  layout  of  the  floor  area  including  the 
tfdlet  rooms.  In  addition,  the  various  columns  have  been 
spotted  to  show  their  proximitv  to  the  rentable  space. 
Certain  columns  were  selected  to  include  water  and  W'aste 
facilities  and  these  are  known  as  “wet  columns.” 

These  particular  columns  were  chosen  because  thev 
are  the  ones  most  favorably  situated  for  the  overall  space 
conditions.  Moreover,  it  is  at  the.«e  columns  where  parti¬ 
tions  are  most  generally  erected.  Water  and  waste  facili¬ 
ties  at  such  locations  offer  facilities  that  can  be  readily 


adapted  to  satisfy  anv  desired  arrangenu'iit  of  floor  space 
<ir  partitions.  If  necessary,  this  piping  can  be  arranged  to 
^nit  as  main  as  four  adjoining  office  spaces. 

This  is  the  tvpe  flexibilitv  needed  in  multi-story  build¬ 
ings  to  serve  the  needs  of  the  tenants  and  the  expected 
functions  reejuired  bv  the  owner.  It  Is  not  too  difficult  to 
determine  just  which  columns  would  be  ideally  suited  for 
this  purpose  and  the  engineer  on  cooperation  xvith  the 
architect  can  usually  work  out  the  most  practical  locations. 
It  is  possible  that  the  owner  max  have  definite  thoughts 
on  this  subject. 

Type  of  Facilities 

To  jirovide  adequatelx  for  the  ultimate  number  of  fix¬ 
tures  installed,  the  engineer  should  first  make  sure  that 
the  facilities  are  jiroperly  arranged. 

Figure  2  illustrates  a  txpical  layout  of  the  reipiired 
facilities.  Five  lines  are  shoxvn  a  vent  line,  waste  line, 
cold  xvater  line,  hot  xvater  line  and  a  hot  water  circulating 
line.  All  of  these  line.s  are  plugged  as  shown.  When  these 
connections  are  to  be  tied  in,  the  plugs  are  removed  and 
the  xvaste.  vent  and  xvater  lines  extendeil  to  the  fixture  to 
be  served.  It  is  good  practice  to  consider  the  use  of  [dugs 
that  can  be  removed  easilv.  Water  lines  are  equipped  xvith 
valxes  that  are  plugged  to  assure  positively  against  leak¬ 
age.  The  valxes  can  be  either  ex[)osed  or  concealed  in 
the  pipe  sfiace.  Since  it  is  generally  considered  better  jirac- 
tice  to  conceal  the  valves,  it  is  also  good  design  to  in¬ 
clude  an  access  door  to  gain  entrv  to  the  valves.  When 
valve.s  aie  concealed  behind  a  locked  access  door,  there 
is  little  chance  for  tenants  to  tamper  xvith  the  valxes. 


Fig.  1.  Typical  arrangement  of  floor  orea  in  a  multi-story  build¬ 
ing,  showing  location  of  "wet  columns." 
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Plan 


Fig.  2.  Plan  and  elevation  of  typical  arrangement  of  facilities 
at  a  wet  column. 

riie  arrangement  of  facilities  in  Fig.  2  shows  an  up- 
feed  cold  and  hot  water  system  of  piping.  This  arrange¬ 
ment  is  for  the  purpose  of  example  only.  If  the  building 
were  any  taller,  a  downfeed  system  of  cold  and  hot  water 
piping  would  be  in  order.  In  general,  these  lines  are  ar¬ 
ranged  in  accordance  with  the  particular  water  system  de¬ 
sign  that  the  engineer  contemplates  using  for  the  partic¬ 
ular  type  and  size  of  multi-story  building. 

If  a  down  feed  system  of  cold  and  hot  water  is  planned, 
then  the  hot  water  circulation  line  is  not  needed.  In  any 
event,  sufficient  room  must  be  provided  in  the  pipe  space 
at  certain  floor  levels  for  the  installation  of  sectional  valves 
to  control  the  water  in  the  vertical  risers  as  well  as  for 
pressure  reducing  valves  that  are  required  for  the  vertical 
risers  in  tall  buildings. 

All  of  these  conditions  must  be  carefully  studied  dur¬ 
ing  the  design  stages  of  the  project. 

Spacing  for  Facilities 

Proper  spacing  for  the  facilities  is  a  factor  that  also 


re(|uires  .study.  This  is  ijuite  an  important  design  phase 
because  it  determines  the  amount  of  room  required  in  the 
pipe  space  for  the  proper  installation  of  the  vertical 
lines  as  well  as  for  the  connections  provided  on  the  risers. 
Since  the  columns  are  limited  as  to  size,  a  little  study  is 
needed  for  the  proper  placement  of  the  lines  in  the  sjiace 
allowed.  Both  the  architect  and  the  structural  engineer 
must  know  the  amount  of  room  to  allow  at  the  columns 
for  the  installation  of  the  necessary  facilities. 

Another  important  consideration  is  provision  for  the 
passage  of  piping  through  the  slab.  This  is  accomplished 
by  either  a  slot  or  individual  holes  cut  in  the  slab.  The 
structural  engineer  should  be  consulted  on  this  detail  to 
avoid  weakening  the  slab.  The  particular  type  of  slab  con¬ 
struction  used  determines  whether  proper  reinforcing 
must  be  provided.  Reinforced  concrete  slabs,  beam  and 
arch  slabs  and  preformed  steel  slabs  all  recpiire  special 
attention  to  insure  adequate  slab  strength. 

Size  of  Facilities 

Ihe  size  of  the  vertical  risers  and  the  individual  con¬ 
nections  provided  at  each  floor  depend  upon  the  greatest 
anticipated  fixture  load  expected  on  each  floor  and  the 
height  of  the  building.  If  only  drinking  fountains  are  to 
be  installed  at  each  floor,  it  is  necessary  to  know  the  num¬ 
ber  that  will  be  connected  at  each  floor  level.  If  several 
fixtures,  including  lavatories  or  small  sinks,  are  to  be  in¬ 
stalled.  the  piping  must  be  sized  for  this  enlarged  capacity. 

\\  ater  closets  are  not  usually  installed  at  wet  columns; 
however,  if  the  ov.ner  feels  that  he  would  like  to  include 
water  closets  at  some  later  date,  then  it  is  necessary  for  the 
engineer  to  size  his  system  accordingly.  The  wet  columns 
must  be  designed  to  meet  the  present  and  future  ultimate 
needs  of  the  specific  installation.  F^ach  project  is  an  in¬ 
dividual  one  and  demands  individual  treatment.  The  size 
of  the  vertical  waste,  vent  and  water  risers,  therefore,  must 
be  sized  to  conform  with  the  particular  needs  of  the  project 
a.s  well  as  with  the  requirements  of  the  governing  local 
code.  Only  in  this  manner  will  the  proper  system  of  facili¬ 
ties  be  included. 

Vertical  Arrangement  of  Piping 

Facilities  that  comprise  wet  columns  must  be  handled 
in  the  same  manner  as  the  sanitary  system  that  serves  the 
general  building  fixtures. 

F  igure  3  is  a  schematic  diagram  of  a  typical  arrange¬ 
ment  of  wet  columns.  On  this  illustration  are  the  water, 
waste  and  vent  lines.  They  run  from  the  highest  story  of 
the  building  down  to  the  level  where  they  connect  with  the 
horizontal  water  and  drainage  lines  in  the  building.  F'or 
the  purpose  of  example,  a  12-story  building  was  used.  If 
the  building  were  any  higher,  the  system  would  be  of  the 
dow  n  feed  type  and  the  hot  water  circulating  line  deleted. 
The  water  system  design  selected  depends  upon  the  en¬ 
gineer. 

For  the  system  shown,  note  that  valves  are  placed  at 
the  base  of  the  cold,  hot  and  circulating  risers.  These  con¬ 
trol  the  risers  themselves.  If  it  is  desired,  because  of  the 
height  or  water  pressure  in  the  building,  to  sectionalize 
the  water  supply,  then  valves  could  be  placed  at.  say,  tbe 
fifth  story  to  control  the  upper  stories.  If  such  control 
valves  are  needed,  the  space  within  the  wet  column  should 
be  large  enough  to  contain  them. 
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Fig.  3.  Riser  diagram  show¬ 
ing  arrangement  of  facilities 
in  a  wet  column. 


Soil  Stack 
■Vent  stack 
>Cold  water 
_Hot  water 


-Hot  water 
circulating 


The  same  attention  must  be  given  to  the  piping  con¬ 
tained  in  the  wet  columns  as  is  given  to  the  piping  sys¬ 
tems.  Therefore,  supports  should  he  placed  at  least  at  every 
other  floor  as  shown  in  Fig.  4. 


Facilities  are  shown  in  Fig.  4  passing  through  holes  cut 
in  the  slab.  Therefore  pi[)e  clamps  are  used  to  support  the 
individual  lines.  The  pipe  clamps  generally  are  placed  at 
every  second  or  third  floor  level  to  carry  the  weight  of 
the  piping,  dependent  of  course  on  the  diameter  and  yveight 
of  the  piping  itself.  If  slots  in  the  slab  are  provided  for  the 
passage  of  the  piping,  then  pipe  clamps  would  again  he 
used,  except  that  the  clamps  w  ould  be  so  placed  to  straddle 
the  slot.  In  any  event,  it  is  very  important  that  some  means 
of  support  be  used  in  order  to  prevent  the  stress  due  to 
the  weight  of  the  main  piping  from  being  transmitted  to 
the  branch  piping. 


Piping  Material 


Elevation 

Fig.  4.  Supports  for  pipes  passing  through  slob. 


A  selection  of  materials  is  available  for  the  waste,  vent 
and  yvater  piping.  Choice  of  type  and  material  for  water 
piping  depends  upon  the  particular  characteristics  of  the 
w  ater.  The  waste  and  vent  stacks  can  be  cast  iron,  galvan¬ 
ized  wrought  iron,  or  copper  tubing.  The  relative  economy 
of  the  project,  as  well  as  the  expected  life  of  the  building, 
are  important  factors  to  guide  the  engineer  in  determin¬ 
ing  the  material  he  will  use.  In  every  case,  the  matter 
should  be  carefully  studied  so  that  the  system  will  enjoy 
long  life  and  trouble-free  o{)eration. 
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NEWS  OF  EQUIPMENT  AND  MATERIALS 


Use  the  convenient  prepaid  postcard  appearing  on 
page  85  for  securing  additional  Information  on  new 
equipment  and  materials  described  in  this  department. 

Commercial  Air  Conditioner 

\  20-ton  unit  is  added  to  the  line  of  door  tvpe.  eoin- 
niercial,  packaged  air  conditioning  units  made  hy  Ameri¬ 
can  Itlower  (’.orp.,  Detroit.  Mich. 

Designed  for  use  with  fully  ducted  installations,  the  new 
size  forms  a  self-contained, 
central  station  type  of  air  con¬ 
ditioner  in  the  20-ton  cooling 
capacity  range.  It  is  recom¬ 
mended  for  use  in  restaurants, 
churches,  small  theatres,  of¬ 
fices,  hanks,  retail  stores,  mar¬ 
kets,  small  factories,  and 
shops.  The  company’s  pack¬ 
aged  line  now  includes  3,  3, 

10,  1.3,  and  20-ton  siws. 

In  addition  to  the  20<>/220-v,  3-|»hase,  60-cycle  arrange¬ 
ment.  which  is  still  available  for  all  units,  a  klO-v.  3-phase 
60-cycle  arrangement  is  now  optional  for  all  sizes,  and  a 
230-v,  single-phase,  60-cycle  arrangement  can  he  specified 
for  3-  and  3-ton  units.  The  current  and  voltage  flexibility 
jirovided  hy  the  new  ojitions  enables  the  architect,  en¬ 
gineer.  or  ••ontractor  to  specify  the  most  suitable  arrange¬ 
ment  for  a  given  installation. 

I  he  same  features  of  the  smaller  sizes  are  also  included 
in  the  new  20-ton  unit.  Accessibility  of  working  parts  for 
maintenance  and  ser\ice  is  also  a  design  feature  of  the 
new  size. 

More  information?  Circle  Item  I  on  postcard,  page  85. 

Centrifugal  Ventilators 

Direct  and  V-belt  (illustrated)  driven  models  of  the 
I  no-Venturette  centrifugal,  roof  ventilator  are  announced 
by  L  no  Ventilator  (.o..  Malden.  Mass. 

I  he  addition  of  the  two  new  models  expands  the  line 
of  aluminum,  power  ro(tf 
exhausters  so  that  it  n<»w 
includes  over  sixty  mod¬ 
els  ranging  in  capacity 
from  243  to  18,000  cfm. 

The  direct  driven  mod¬ 
el  is  available  w  ith  capaci¬ 
ties  from  213  to  1220 
cfm  at  zero  static  pres¬ 
sure.  The  V-belt  driven 
model  is  available  with  capacities  from  1350  to  18,400 
cfm,  also  at  zero  static  pressure.  Direct  driven  axial  mod¬ 
els  are  also  made  by  the  company. 

Both  centrifugal  models  have  backward  curved  impel¬ 
lers  and  square  mounting  frames  for  installation  over 
roof  curbs. 

Catalog  56,  published  by  the  manufacturer,  lists  the 
specifications  and  characteristics  of  the  ventilators. 

More  information?  Circle  Item  2  on  postcard,  page  85. 
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Axial  Flow  Fans 

A  line  of  direct-connected  axial  flow  fans  has  been  de¬ 
signed  for  air  moving  ap|tlications  reejuiring  low  noise 
level  operation  by  I’ropellair  Di\..  Bobbins  Myers,  Inc., 
Springfield,  Ohio. 

Designated  as  Type  QD  by 
the  manufacturer,  the  fans  are 
designed  for  offices,  stores,  res-  /  '  \ 

taurants,  laboratories,  institu-  / 
tions,  and  other  applications  ^ 
requiring  the  quiet  movement  y  • 
of  large  volumes  of  air.  They  W 
are  available  in  six  sizes  from  \  ^  j 

12  to  36  in.,  w  ith  air  dclivei  v 
ratings  to  12.()()()  cfm. 

A  cast  aluminum,  airfoil 

propeller  operating  at  low  speed  accounts  for  the  ipiiet 
operating  characteristics  of  the  fans.  Non-corrosive,  the 
propeller  will  operate  continuously  without  the  danger  of 
bending  fatigue  generally  encountered  with  pressed  sheet 
metal  blades.  The  thick  airfoil  design  of  the  propeller  also 
eliminates  the  sounding  board  effect  of  thinner  sheet  metal 
blades.  The  Venturi  design  of  the  fan's  mounting  ring  pre- 
\ents  air  recirculation  at  the  propeller  tips,  thus  reducing 
noise  and  increasing  efficiency. 

The  fans  are  powered  by  totally-enclosed,  continuous 
duty,  113/230-v,  permanent  s|)lit  capacitor  motors  manu¬ 
factured  by  the  comi)any  with  no  centrifugal  switches  or 
brushes.  The  fans  can  be  adaj)ted  for  two-speed  as  well  as 
variable  speed  operation  with  controllers.  Wall  shutters 
and  front  and  rear  wire  mesh  guards  are  also  available. 
More  information?  Circle  Item  3  on  postcard,  page  85. 

Water  Mixing  Valves 

Two  water  mixing  valves,  the  No.  \D-203  i  adjustable) 
and  the  No.  VD-203,  are  manufactured  by  Detroit  Con¬ 
trols  Corp..  Detroit,  Mich.,  to 
automaticallv  control  hot  wa- 
ter  temperatures  at  the  fixtures  jad 

by  mixing  hot  and  cold  water 

The  valves  reduce  water  ^  B 

heating  costs  and  prevent  the 
sweating  of  water  closet  tanks  ¥ 

by  replacing  cold  water  with  ^ 

tempered  w  ater. 

Both  water  mixing  valves 
contain  a  sealed  thermostatic 

element  that  provides  sufficient  force  to  operate  the  valve 
under  all  conditions.  Sensitive  to  temperature  changes, 
the  element  keeps  mixed  water  temperatures  constant  de¬ 
spite  changes  in  supply  water  temperatures. 

The  adjustable  VD-203  valve  is  available  in  two  ranges; 
70  to  130  deg  F  or  120  to  160  deg.  The  non-ad juslable 
VD-205  valve  is  set  at  the  factory.  Both  are  made  of  cor¬ 
rosion-resistant  phosphor  bronze.  Monel  metal,  and  stain¬ 
less  steel. 

A  descriptive  folder.  Form  1689,  is  available. 

More  information?  Circle  Item  4  on  postcard,  page  85. 
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Heavy  Machinery  Mounts 

A  high  capacity  vibration,  shock,  and  noise  isolator 
which  |)cnnits  direct  mounting  of  heavy  niachiner\  with¬ 
out  special  chasses  or  foundatioti  has  been  develoj)ed  by 
The  Kc»rfund  C»»..  Long  Island 
City.  . 

Designated  the  SK  oO.OOO 
\  ibr«»-lsolator.  tlie  unit  is 
ratc'd  at  (O.O(K)  lb  f<»r  stt*ady 
running  applications  and  30.- 
0(H)  lb  for  impact  a|»plications. 

Direct  mounting  of  presses 
and  other  machines  weighing 
up  to  300.000  II)  is  feasible 
and  economical,  using  four  of  the  new  isolators  and  with¬ 
out  heavy  foundations. 

riie  isolators  consist  of  heaw-dutv.  welded  steel  hous¬ 
ings  containing  oil-tempered,  high  carbon  or  chrome-vana¬ 
dium  helical  steel  springs  as  the  isolation  medium.  The 
upper  and  lower  members  of  the  housing  are  held  in  their 
relative  positions  against  lateral  movement  bv  resilient 
chocks  which  take  up  horizontal  thrusts  and  which  can  be 
adjustc‘d  for  varying  degrees  of  damping  to  limit  vertical 
and  horizontal  oscillation  under  both  vibration  and  im¬ 
pact.  Two  dual-purpose  bolts  in  the  top  housing  secure  the 
mounting  to  the  machine  and  provide  a  means  for  leveling 
the  installation,  thus  eliminating  the  need  for  le\eling 
jacks,  shims,  or  wedges. 

Detailed  drawings  of  the  isolator  are  available. 

More  information?  Circle  Item  5  on  postcard,  page  85. 

IneSustrial  Hose  Fittings 

Two  new  products.  push-o!i  fitting  (  illustrated  I  for  low 
pressure  use  on  water,  fuel,  or  lubrication  lines,  and  a 
two-bolt  clamp  fitting  for  high  pressure  applications  on 
steam  hoses  or  LI’  gas  lines,  have  been  developed  and  are 
being  marketed  by  Hex-O-Tube  Div.,  Meridan  (3)rp.,  Ink¬ 
ster.  Mich. 

I  he  push-on  fitting  is  made  of  brass,  comes  in  )/i,  ’j.s, 
and  VL’dii.  sizes  and  is  designed 
for  use  with  a  1*31  rubber-cov¬ 
ered  hose  for  low  pressure  uses 
up  to  230  psi.  The  fitting  is  as¬ 
sembled  dry  or  with  water  as  a 
lubricant  bv  [lUshing  the  hose 
over  twin  ferrules  on  the  fitting 
stem.  A  feature  of  the  fitting  is 
that  it  permits  shop  and  mainte¬ 
nance  personnel  to  make  hose 
replacements  without  removing 
the  fitting  from  a  machine. 

It  is  made  in  six  tvpes:  rigid  male  pipe;  swivel  female 
SAL  43-deg  flare;  .swivel  female  SAL  37-deg  flare;  swivel 
male  inverted  nut:  rigid  male  SAF]  43-deg  flare;  and  rigid 
female  inverted  fittings. 

Called  D\  naiok.  the  clamp  fitting  is  made  of  heavy 
malleable  iron  and  is  secured  by  two  large  heat-treated 
bolts.  It  is  a  reusable  fitting  that  also  permits  maintenance 
jiersonnel  to  leave  the  fitting  on  a  machine  and  insert  a 
new  hose  over  the  fitting  stem.  It  is  made  in  eight  sizes  to 
accommodate  hose  from  '4  to  2  in.  in  diameter.  The  triple 


wire  braided  hose  and  clamp  are  rated  for  pressures  up 
to  3(HH)  psi;  with  a  double  wire  hose,  it  is  also  rated  up 
to  3()()()  psi;  with  single  wire  ho.'<e  it  has  a  2.3(H)  p«i  rating: 
and  used  with  a  two  fiber  braided  hose.  13))))  psi. 

More  Information?  Circle  Item  6  on  postcard,  page  85. 

Adjustable  Cone  Diffuser 

A  ceiling  air  diffuser  (Model  KC )  with  adjustable  in¬ 
ner  cones  is  added  to  the  line  of  commercial.  iiidu>ilrial. 
and  residential  ceiling 
diffusers  made  bv  Carnes 
Corp..  Verona.  V)  is. 

The  inner  cones  of  the 
diffuser  may  be  posi¬ 
tioned  to  secure  4.  3.  or 
2-way  )  left  to  right  in 
photograph  I  corner  dis¬ 
charge  patterns  without  disassembling  the  dilfuser  or 
using  tools.  The  pattern  change  is  made  b\  -liding  the 
inner  vanes  to  the  position  desired. 

.\n  air  inlet  inav  be  entered  in  anv  location  in  the  ceil¬ 
ing.  and  the  diffuser  adjusteil  for  the  desired  air  distribu¬ 
tion  pattern  to  obtain  salisfactorv  jierfoinianee. 

The  diffuser  is  available  in  two  size's  with  a  (•  x  ()-in.  or 
an  f)  X  l)-in.  s(|uare  neck.  It  can  also  be  secured  with  an 
integral  opposed  blade  damper  that  is  adjii-table  from  the 
face  of  the  diffuser. 

Information  describing  the  new  dilfuser  is  available 
ill  Catalog  K-}j(). 

More  information?  Circle  Item  7  on  postcard,  page  85. 


Commercial  Air  Conditioners 

A  modernized  line  of  commercial,  packaged  air  condi¬ 
tioners  is  announced  by  I  he  Irane  (.0..  La  (.rosse,  \V  is. 
riie  line  includes  sizes  ranging  from  3  to  20  tons. 

Some  features  of  the  sflf-contained  units  are:  a  fresh 
air  intake  which  bypasses  the  coni- 
pre.ssor  section;  a  one-piece  plenum 
chamber:  the  fan  motor  mounted 
out  of  the  heated  air  stream:  and  the  I 
condenser  arranged  for  a  single  set 
of  piping 

The  cabinets  are  designed  to  blend 
with  interior  decoration  schemes. 

The  overall  dimensions  of  the  cab- 
have  been 

Construction  features  include  a 
single  piece  front  panel  which  can 
be  released  by  catches  at  the  top  of 

the  unit;  controls  concealed  behind  the  namejilate  for 
access,  yet  sufficiently  hidden  to  prevent  casual  tampering 
by  unauthorized  persons;  a  retainer  chain  between  the 
front  panel  and  the  unit  that  allows  the  panel  to  drop 
back  for  changing  the  filter  (for  service  work,  the  entire 
front  panel  is  removable) ;  and  a  fan  section  which  may 
be  blocked  off  to  permit  service  to  the  refrigeration  cycle 
without  upsetting  operating  conditions. 

F  urther  details  about  selection  and  roughing-in  dimen¬ 
sions  are  given  in  Bulletin  DS-362. 

More  information?  Circle  Item  8  on  postcard,  page  85. 
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Packaged  Water  Chillers 

A  line  of  |)ackage(l  water  chillers,  which  require  less 
than  4  s(|  ft  of  floor  area,  i.s  introduced  hy  Draver- 
llanson,  Inc.,  Los  Angeles,  Calif.  When  the  future  ex¬ 
pansion  of  a  building’s  facilities  calls  for  greater  cooling 
caj)acities,  a  ne.«ting  feature  of  this  line  will  allow  the 
package'd  chillers  to  he  set  on  either  side  of  an  existing  in¬ 
stallation.  or  hehind  it.  to  give 
increased  tonnage,  when  and  as 
needed. 

Availahle  with  either  water 
I  AC-.’i2()()  and  .5.‘10()  .‘Series)  or 
air-cooled  (  W  (i-.')2(K)  and  .5.‘l(K)i 
condensers,  the  self-contained 
chillers  are  designed  for  small 
commercial,  industrial,  and  resi¬ 
dential  applicati«»ns  calling  for 
chilled  water  air  conditioning  or 
industrial  water  cooling  applica¬ 
tions.  Twd-  and  three-ton  models 
are  now  a\ailahlc.  with  larger  capacities  expected  to  he 
announced,  shortly. 

lioth  the  air-cooled  and  water-cooled  models  make  use 
of  a  thermal  expansion  valve;  a  refrigerant  dryer  and 
strainer;  a  liquid  line  sight  glass;  and  a  Teeumseh  her¬ 
metic  compre.ssor  charged  with  F'reon-22.  The  controls 
consist  of  a  thermostat,  a  compressor  motor  contactor, 
a  water  circulating  pump,  a  pressure  control,  and  a  cool¬ 
ing  switch. 

Both  lines  have  eopj)er.  chilled  water  coil  circuits.  The 
air-cooled  models  recpiire  no  condenser  water;  may  he 
installed  wherever  ade(juate  ventilating  is  provided;  fea¬ 
ture  a  .steel  fin-and-tuhe  condenser;  and  are  sized  to 
operate  in  amhient  temperatures  up  to  120  deg  F.  Their 
discharge  arrangement  is  top  vertical.  The  water-cooled 
units  will  take  citv  water  f)r  cooling  tower  water. 

More  information?  Circle  Item  9  on  postcard,  page  85. 

Thermostat  Has  27-Ft  Element 

\n  *‘leetronie  thermostat  that  features  a  27-ft  tempera¬ 
ture-sensing  t'lement  is  introduced  by  Minneapolis-Honev- 
well  Regulator  (]o.,  Min- 
nea|)olis.  Minn.  It  is  de¬ 
signed  to  solve  the  prob¬ 
lem  of  temperature  strat- 
iiiealion  in  large  air 
duets. 

The  long  tenq)erature- 
sensing  wire  is  enclosed 
in  V><-in.  copper  tubing. 

This  permits  it  to  he  arranged  to  sense  the  average  of 
stratified  temperature  such  as  those  that  exist  in  large 
heating  and  air  conditioning  ducts  in  commercial  build¬ 
ings.  It  can  also  he  used  to  give  average  readings  of  con¬ 
crete  slab  temperatures  in  radiant  floor,  panel  heating 
systems. 

Designated  L7022A.  the  instrument  has  an  operating 
range  from  —  ."iO  to  22.5  deg  F.  It  can  be  used  with  any 
standard  M-H  electronic  or  electronic-pneumatic  control 
system. 

More  information?  Circle  Item  10  on  postcard,  page  85. 


Valve  Controls  Water  Hammer 

A  flanged,  check  valve  for  the  control  of  water  hammer 
has  been  developed  hy  The  Williams  Gauge  Co.,  Inc., 
Pittsburgh.  Pa.  Named 
W  illiams-llager.  the  check 
\alve  is  recommended  hy 
the  manufacturer  for  the 
control  of  water  hammer 
for  all  types  of  hot  or  cold 
li(juid  service — including 
water,  oils,  gasoline,  acid', 
chemicals,  salt  water,  and 
brine-  where  the  li<|uid  flow  is  constant. 

I  he  \al\e  is  available  in  sizes  from  1  to  10  in.,  faced 
and  drilled  in  accortlance  with  ASA  statidards  for  pres¬ 
sures  ranging  from  125  to  2.500  lb.  The  valve  can  be 
furnished  with  special  flange  facings,  including  large  male 
and  female,  ring  joint,  and  large  tongue  and  groove. 

Among  the  design  features  of  the  unit  are  a  removable 
and  renewable  disc  and  seat  and  a  conical  s})ring.  The 
valve  can  be  used  in  anv  position. 

More  Information?  Circle  Item  I  I  on  postcard,  page  85. 


Radiant  Tube  Burners 

A  series  of  radiant  tube  burners  has  been  designed  by 
Eclipse  Fuel  Fhigineering  Co.,  Rockford.  111.,  for  applica¬ 
tion  to  radiant  heating  tubes  used  in  industrial  furnaces 
and  ovens  for  the  distribution  of  indirect  heat.  1  he  burn¬ 
ers  operate  on  an  air  pressure  of  approximately  eight 
ounces  and  low  pre.ssure  gas,  normallv  below  ^  ^  lb. 

Designated  RT,  the  tube  burners  are  eijuipped  with 
a  single  air  supply  opening,  which  has  an  external  adjust¬ 
ment  making  it  possible  to  vary  the  amount  of  primar\  air 
to  be  mixefi  with  the  gas,  as  required.  The  gas  and  pri¬ 
mary  air  begin  combus¬ 
tion  at  the  end  of  an  alloy 
nozzle  in  a  secondary  air 
stream.  Bv  reducing  the  i 

velocity  of  the  gas  and  air  I'l 

flow,  a  long,  slow  burning 
flame  is  secured  which 

gives  uniform  heating  through  a  long  length  of  tube. 

Lighting  the  burners  can  be  accomplished  in  one  of 
several  ways.  With  the  air  turned  down  and  the  gas  on, 
the  burner  can  be  lighted  by  ai)pl\  ing  a  torch  to  the  dis¬ 
charge  end  of  the  radiant  tube  and  allowing  the  ignition 
to  flash  back  to  the  burner  nozzle.  Another  method  is  to 
use  a  spark  plug  igniting  the  main  flame  direct  from  the 
back  of  the  burner.  A  third  method  is  to  use  a  blast-type 
pilot  which  may  be  continuous  or  intermittent,  as  desired. 

The  burners  can  be  operated  automatically  over  the  en¬ 
tire  range  of  their  capacity,  if  they  are  equipped  with  an 
automatic  air-to-gas  ratio  control.  This  can  be  done  by 
applying  the  company’s  NM  proportionators  to  the  burn¬ 
ers  either  singly  or  in  groups. 

Though  made  in  two  sizes,  by  use  of  adapter  castings, 
the  burners  can  be  utilized  to  fire  radiant  tubes  with  out¬ 
side  diameters  ranging  from  3%  to  8^/2  in.  They  will  fire 
from  250,000  to  400,000  Btu  per  hr  operating  on  fl-oz  air. 
More  information?  Circle  Item  12  on  postcard,  page  85. 
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Baseboard  Heating  Panels 

With  the  addition  of  Model  75dt,  non-ferrous  base¬ 
board  heating  panels  are  available  in  popular  sizes  for 
all  applications  from  Plumbing  and  Heating  Div.,  Ameri¬ 
can  Radiator  &  Standard 
Sanitary  Corj).,  Pitts¬ 
burgh.  Pa. 

Named  High-Capacity 
Heatrim.  the  panel  is  de¬ 
signed  to  produce  a 
higher  output  per  lineal 
foot — 1000  Rtu  per  hr 
with  220-deg  F  water — 
through  greater  air  flow' 
and  increased  stack  effect.  It  utilizes  the  same  element 
presently  furnished  for  the  Model  75-A  .'Standard  panel 
and  is  2'‘^i-in.  deep. 

Both  models  feature  a  %*in.  annealed  copper  tube  with 
mechanically  bonded  aluminum  fins.  Model  100.  a  third 
model,  has  a  1-in.  tube  for  larger  water-car rving  capacitv. 

The  Model  75-H  panel  is  suitable  for  installation  in 
rooms  with  excessive  heat  loss  due  to  large  cold  walls  or 
glass  space.  It  replaces  conventional  baseboard  with  a 
continuous  line  of  panels  around  the  perimeter  of  the 
house.  Constructed  sturdily  in  4,  6,  and  8-ft  lengths,  the 
panel  may  be  installed  either  against  the  wall  or  recessed 
to  the  depth  of  the  plaster. 

Made  of  20-gage  sheet  steel,  the  baseboard  enclosures 
permit  recessed  installations  without  building  paper  or 
metal  foil  backing.  The  design  and  location  of  the  air 
vane  increases  outlet  efficiency  and  guides  heated  air  in 
the  proper  direction  for  best  circulation. 

Damper  assemblies  feature  individual  panel  control. 
The  damper  operates  with  a  knobbed  slider  assembly  and 
is  installed  by  slipping  it  into  a  notch  in  the  suj)port 
bracket. 

More  Information?  Circle  Item  13  on  postcard,  page  85. 

Supply  and  Return  Diffuser 

An  air  diffuser  for  use  where  air  is  to  be  both  dis¬ 
charged  and  returned  through  a  single  unit  is  being  made 
by  Connor  Engineering 
Corp.,  Danbury,  Conn. 

Designated  the  Kno- 
Draft  Type  KPSR.  the 
square  diffuser  is  geo¬ 
metrically  proportional 
throughout  all  sizes.  At 
constant  neck  velocities 
the  static  pressure  for 
any  unit  will  not  vary  in 
order  to  produce  uni¬ 
form  diffusion  patterns  over  a  large  area. 

Air  is  discharged  between  the  outer  and  middle  cones 
and  return  air  is  drawn  through  the  center  section,  which 
has  a  neck  area  equal  to  75%  of  the  supply.  This  design 
prevents  short  circuiting  of  the  supply  air  into  the  return 
o|}ening. 

All  sizes  may  be  obtained  with  the  company’s  pat¬ 
ented,  sleeve-type  damper. 

More  information?  Circle  Item  14  on  postcard,  page  85. 


Refrigerant  Check  Valve 

A  check  valve  primarily  designed  for  application  on 
the  high  pressure  side  of  refrigerating  and  air  condition¬ 
ing  svstems.  but  mav  also  be  adapted  for  low  side  use, 
is  offered  bv  Remco.  Inc..  Zelienople.  I’a. 

W  hen  u-ied  on  the  high 
pressure  side  of  an  auto¬ 
mobile  air  conditioning 
svstem — or  for  any  other 
air  conditioning  or  refrig¬ 
erating  svstem — the  check 
valve  is  made  of  steel  in 
order  to  keep  costs  down. 

Eheck  valves  are  also  obtainable  in  brass  for  low'  side 
a|)plications  where  there  is  a  chance  of  frosting  or  sweat¬ 
ing.  The  seating  plugs  are  made  of  Nylon. 

The  valve  body,  seating  plug,  seating  plug  retainer, 
and  spring  comprise  an  integral  unit.  This  mean.s  that 
any  complement  of  end  littings  may  be  provided,  includ¬ 
ing  flare  by  male  flare,  male  flare  by  female  flare,  or  any 
cond>ination  of  flare  by  sweat  connections  on  both  ends. 
More  information?  Circle  Item  15  on  postcard,  page  85. 


Insulation  Fuses  to  Pipe 

A  blend  of  natural  hvdrocarlnm  material,  called  Insul- 
ite,  which  insulates  and  protects  underground  pipe  from 
corrosion  is  available  from  (i.  S.  Zeigler  &  Co.,  New  \  ork, 

N.  Y. 

To  install  the  insulation,  it  is  not  necessary  to  wrap  the 
pipe.  The  material  is  filled  into  the  area  around  the  pijx*, 
and,  when  steam  is  iiitrodueed  into  the  pipe,  the  material 
fuses  itself  to  the  j)ipe  and  forms  a  protective  c<»ating  of 
in>ulation. 

.Mined  in  L  tah,  the  hvdrocarbon  material  is  available 
in  various  grades  of  melting  points  and  sizes  which  are 
blended  to  form  the  insulation.  Crade  I  has  a  temperature 
range  from  220  to  290  deg  F;  Crade  11  has  a  tenijM'rature 
range  from  291  to  .5.50  deg  F;  and  Crade  HI  has  a  tem- 
jK'rature  range  from  551  to  .5(M)  deg. 

More  information?  Circle  Item  16  on  postcard,  page  85. 


Recess  Bathtub  Has  Seat 

14-in.  high,  recess  bathtub  with  a  seat  is  manufac¬ 
tured  by  The  Humphryes  Mfg.  (]o.,  Mansfield,  Ohio.  The 
seat  is  w  ide  and  50  in.  long  and  is  located  at  the 

top  of  the  front  panel. 

.M  a  d  e  of  enameled 
cast  iron,  the  bathtub  is 
00  in.  overall  in  length, 

15l's  in.  deep  inside, 

28'yi  in.  wide  at  the 
ends,  and  29-^  4  in.  wide 
at  the  seat. 

Model  2401,  which  has  a  left-hand  outlet,  is  illustrated 
in  the  photograph.  Model  2400  has  a  right-hand  outlet. 
Both  models  are  available  in  white  enamel  or  in  any  one 
of  five  pastel  colors. 

Descriptive  literature,  a  catalog,  and  price  information 
are  published  by  the  manufacturer. 

More  information?  Circle  Item  17  on  postcard,  page  85. 
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Refrigerant  Condensers 

A  line  of  shell  and  lid»e  condensers,  called  the  KY  series, 
is  announced  l>y  Slaiulard  Hefrigeration  (^o.,  Chicago,  111. 

'I’lie  condensing  capacity 
of  the  condensers  is  15,- 
000  lUu  j)er  hp  at  105  deg 
F  condensing  tem|H*ratiire, 
with  either  ly^  gpni  per 
hp  at  75  deg  or  3  gpni  ])er 
hp  at  85  deg.  An  allow¬ 
ance  for  moderate  fouling 
has  been  included.  Another  feature  is  that  low  water  pres¬ 
sure  drops  make  cross-connections  for  tower  service  un- 
nece.ssary.  W  ater  passes  can  he  drained  through  the  lower 
( water  inlet)  fitting. 

I  he  manufacturer  has  prepared  graphic  performance 
charts  which  demonstrate  the  operating  characteristics  of 
the  condensers. 

More  Information?  Circle  Item  18  on  postcard,  page  85. 

Nylon  Pipe  Fittings 

A  line  of  Nylon  fittings  is  being  made  by  Chesllex 
Corp.,  Y  (inkers,  N.  Y  .,  for  use  with  its  polyethylene  pipe. 

The  company  Is  offering  the  Nvlon  fittings  in  insert 
male  adapters,  insert  90-deg  ells,  insert  couplings,  insert 
tees,  combination  reducing  tees,  combination  reducing 
ells,  and  two  new  sprinkler  ells  and  sprinkler  tees. 

More  Information?  Circle  Item  19  on  postcard,  page  85. 

Oil  Burner  Line 

A  line  of  domestic  and  industrial  oil  burners  ranging 
in  size  from  1  to  12  gph  is  announced  by  Synchronous 
Flame  Inc..  Walworth,  Wis. 

With  this  addition,  the 
company  now  manufactures 
a  complete  line  of  dual-fuel, 
power  gas  and  oil  burners 
ranging  in  size  from  100,000 
to  1,600,000  Htu  per  hr.  All 
of  the  line  is  I  L  approved. 

All  the  dual-fuel  and  the 
new  oil  burners  burn  No.  1 
to  No.  3  fuel  oil;  all  the  dual¬ 
fuel  and  power  gas  burners  burn  manufactured,  mixed, 
natural,  and  LI’  gases.  All  models  utilize  forced  draft, 
electronic  safety  controls,  and  a  patented  firing  head,  de¬ 
signed  to  eliminate  pulsation. 

The  gas,  oil,  or  combination  burners  can  be  factory 
etjuipped  to  pressure  fire  Scotch  marine  boilers  for  stub 
stack  operation. 

More  information?  Circle  Item  20  on  postcard,  page  85. 

Unit  Purifies  Exhaust  Steam 

A  receiver-type  purifier  has  been  designed  by  V.  D. 
Anderson  Co.,  Cleveland,  Ohio,  for  purifying  exhaust 
steam  so  that  it  can  be  re-used  for  heat  exchangers,  unit 
heaters,  or  for  heating  or  condensate.  The  unit  is  called 
Hi-eF  and  is  designed  for  installation  in.  exhaust  steam 


lines  from  steam  hammers,  reciprocating  engines,  and 
other  steam  equipment. 

(Condensate,  oil  droplets,  and  other  mist  entrainment  are 
intercejjted  from  exhaust  steam  b\  means  of  a  two-stage 
principle  of  separation  incorporated  into  the  receiver.  In 
the  first  stage,  the  velocity  of  the  exhaust  steam  is  suddenly 
reduced  as  it  enters  the  drum  of  the  receiver.  This  sudden 
reduction  in  velocity,  combined  with  the  drum,  drops  out 
the  larger  droplets  of  condensate  and  other  material.  Then 
the  exhaust  steam  is  guided  through  a  multi-stage  sepa¬ 
rating  element  which  removes  the  fine  mist  by  utilizing 
controlled  centrifugal  action.  Throughout  the  receiver  the 
exhaust  steam  and  removed  li(juid  are  continuously  sepa¬ 
rated. 

The  manufacturer  fabricates  a  complete  line  of  the 
units  for  pipeline  sizes  from  4  to  16  in.,  for  pressures  up 
to  300  psig,  and  with  various  inlet  and  outlet  arrange¬ 
ments.  Standard  receiver  purifiers  are  designed,  built,  and 
stamped  to  the  ASME  code  for  unfired  pressure  vessels, 
have  forged  steel  flanges,  and  bodies  of  welded  steel  con¬ 
struction,  both  to  suit  the  pressure  specified.  Larger  units 
and  special  designs  are  also  available. 

More  information?  Circle  Item  21  on  postcard,  page  85. 

Unit  Heaters  Are  Restyled 

New  enclosure  styling,  improved  burner  and  heater  ex¬ 
changer  design,  light  weight,  and  a  wider  range  of  sizes 
are  among  the  features  offered  by  the  line  of  gas-fired, 
unit  heaters  announced  by  Modine  Mfg.  Co.,  Racine,  Wis. 

Emphasis  has  been  placed  by  the  company  on  the  ap¬ 
pearance  of  the  units.  Modern  lines  and  graceful  curves 
are  employed  in  place  of  the 
former  box-like  appearance. 

The  unit  is  finished  in  gray- 
green  baked  enamel  and  has  a 
chromed,  initialed  medallion, 
diverter  grilles,  and  signature 
panel. 

The  burners  are  made  of 
stainless  steel,  are  self-clean¬ 
ing,  and  have  elongated  ports. 

The  heat  exchangers  are 
available  in  either  stainless  or 
aluminized  steel.  Each  exchanger  tube  is  individually  and 
directly  fired  with  a  flame  that  extends  continuously  from 
the  front  to  the  rear  to  increase  the  radiant  heat  absorp¬ 
tion  and  to  distribute  heat  more  uniformly  throughout 
the  length  of  the  tube.  Combustion  air  inlets  are  located 
directly  beneath  each  tube  to  minimize  flame  disturbance. 

The  weights  of  the  eight  models  available  range  from 
35  lb  for  the  25,000  Btu  per  hr  model  to  292  lb  for  the 
310,00  Btu  per  hr  unit.  The  310,000  Btu  per  hr  model  is 
a  new  addition  to  the  line. 

Protection  against  heat  exchanger  burnouts  caused  by 
excessive  temperatures  is  provided  by  a  dual  safety  con¬ 
trol.  Other  controls  have  been  simplified  for  added  operat¬ 
ing  convenience  and  appearance.  Automatic  safety  con¬ 
trols  have  been  combined  in  the  units,  with  single-unit 
controls  used  on  smaller  models  and  three-unit  controls 
on  the  larger  sizes. 

More  Information?  Circle  Item  22  on  postcard,  page  85. 
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Cooler  for  Meat  Cutters 

A  room  air  conditioner — Model  H  P»f>  SC-W  hite — has 
l»een  designed  for  supermarket  meat  cutting  rooms  hy 
Typhoon  Air  Conditioning  (io..  Inc..  Brooklyn,  N.  Y. 

Availal)le  in  3.  5.  and  8-ton  capacities,  the  air  condi¬ 
tioner  is  engineere«l  for  lower  than  normal  temperatures 
hy  means  of  an  additional  low 
temperature  limit  cutoff  which  pre¬ 
vents  the  cooling  coil  from  freez¬ 
ing.  It  provides  the  low  tempera¬ 
tures  necessary  for  meat  cutting 
room  o{)erations.  Its  construction 
provides  a  w  ide  area  of  air  circula¬ 
tion  to  prevent  direct  air  currents 
from  hitting  the  workers. 

The  cooling  coil,  silver-soldered 
at  the  joints,  is  constructed  of  seamless  copper  tubing 
with  bonded  helical  fins. 

Incorporated  in  the  unit  is  a  copj)er  jet.  counterflow 
condenser  that  utilizes  the  company's  tuhe-within-a-tuhe 
design.  It  re(juires  no  change  of  circuits  for  citv  water  or 
cooling  tower  operation.  V\  here  waterless  operation  is  pre¬ 
ferred.  an  air  cooled  condenser  can  he  applied  to  unit. 

Automatic  operating  controls  are  located  in  the  front 
of  the  unit,  concealed  hy  a  finger-lift  nameplate.  The  con¬ 
trol  box  consists  of  an  adjustable  thermostat  and  a  selector 
switch  which  permit  the  operator  to  select  coo///;g,  fan 
only,  or  off  ])ositions.  Built-in  «»verload  protection  and  a 
high-low  pressure  switch  safeguard  the  equipment. 

Approved  hy  Underwriters  Laboratories,  the  units  are 
packaged  read\  for  installation  and  are  faclor\ -tested  be¬ 
fore  shipment. 

More  information?  Circle  Item  23  on  postcard,  page  85. 


Probe  Pyrometer 

A  hand-held,  probe  pyrometer.  f(»r  use  in  non-corrosive 
metallic  and  non-metallic  liquids,  and  in  atmospheres  of 
furnaces,  kilns,  oven'  and  other  high 
heat  containers  is  available  from 
Pacific  Transducer  Corp.,  Los  An¬ 
geles.  Calif. 

Designated  Model  .321,  the  pyro¬ 
meter  can  he  used  in  heavy  duty 
service.  It  has  a  chrome-plated  case 
and  handle.  The  chrome  finish  })ro- 
vides  an  external  reflective  surface 
that  prevents  the  absorhtion  of  heat, 

which  would  normally  change  the  | 

cold  junction  temperature. 

A  calibrating  thermometer  is  built  into  the  unit  and  is 
positioned  in  the  immediate  vicinity  of  the  cold  junction. 
This  arrangement  provides  a  more  accurate  means  of  cali¬ 
bration  for  the  cold  junction. 

The  thermocouples  are  insulated  by  refractory  bead  of 
the  closed  end  type.  The  probe  is  19  in.  in  length  and 
comes  in  two  ty|)es.  One  couple  has  a  range  to  2.300  deg  F. 
and  the  other  couple  has  a  range  to  1600  deg.  The 
thermocouples  may  l)e  replaced.  The  D’Arsonval  Meter 
movement  has  a  2%-in.  length  of  scale  and  an  adjustment 
screw  for  the  cold  junction  temperature. 

More  Information?  Circle  Item  24  on  postcard,  page  85. 


Centrifugal  Fan  Ventilator 

A  centrifugal  fan  unit  called  Airlift  is  being  manufac¬ 
tured  bv  The  Swartwout 
Lo..  Cleveland.  Ohio,  to  ex¬ 
haust  ventilation  ducts  serv¬ 
ing  relatively  small  spaees. 

Made  in  five  throat  sizes, 
the  direct  drive  roof  venti¬ 
lator  is  listed  in  a  range  of 
twent\  -nine  capacity  ratings 
suitable  for  various  c(»m- 
binatlons  according  to  the 
static  pressures  involved.  1  he  unit  is  made  entirely  of 
aluminum,  including  the  fan  wheel,  which  is  non-overload¬ 
ing.  It  mounts  on  a  low  curb  on  the  roof. 

Form  .\o.  30t  gives  the  dimensions  and  capacities  of 
the  new  ventilator. 

More  information?  Circle  Item  25  on  postcard,  page  85. 


Self-Aligning  Tube  Fitting 

A  self-aligning  tube  fitting  is  placed  on  the  market  un¬ 
der  the  trade  name  Selfalign  by  The  \\  eatherhead  (.<>., 
Fort  W  ayne  Div.,  Fort  \\  ayne,  Ind. 

An  advantage  of  the  fitting  is  that  it  can  be  installed 
without  the  necessity  of  disassembling  it.  Tubing  is  in¬ 
serted  in  the  fitting  until  it  bottoms  and  the  nut  is  tight¬ 
ened.  The  sleeve  grips  the  tubing  over  a  sufficiently  broad 
area  for  a  surface-to-surface  seal,  while  a  thin  edge  and 
guiding  shoulder  form  a  line-to-line  seal  with  the  tubing 
as  the  nut  is  tightened. 

The  fitting  Ls  suitable  for  instrumentation  and  other 
low  and  medium  pressure  applications  using  copper  and 
aluminum  tubing.  The  complete  line  includes  union,  union 
tee.  union  elbow,  male  and  female  connectors,  male  and 
female  elbows,  and  male  tees  for  pi|)e  on  run  and  pij)e  on 
branch. 

Sizes  Ls,  3/16,  Vt-  %.  and  in.  in  brass  are 

awailalde  from  stock;  aluminum  fittings  are  made  to 
order. 

More  information?  Circle  Item  26  on  postcard,  page  85. 


Cement  Water  Heater  Lining 

\  cement-base  lining  for  plain  steel  water  heaters  and 
storage  tanks  is  made  by 
Bocono  Fabricators.  Inc.,  a 
di\i;-ion  of  Palterson-Kel- 
ley  Co..  Inc..  Fast  Strouds¬ 
burg.  Pa.  The  company  ex¬ 
pects  the  lining,  called  C-17 
Pre-Krete.  to  lengthen  the 
service  life  of  steel  water 
heaters  and  storage  tanks 
hy  halting  corrosion. 

The  mixture  resists  ther¬ 
mal  shock,  shrinking  and  cracking  at  high  and  low  tem- 
j)eratures.  It  prevents  rusty  water  conditions  by  prevent¬ 
ing  galvanic  action  within  the  tank.  Its  application 
requires  no  special  tools,  and  a  tank  can  be  completely 
lined  and  restored  to  service  in  48  hours  or  less. 

More  information?  Circle  Item  27  on  postcard,  page  85. 
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Packaged  Air  Cleaner 

A  packafied.  cleclroiiic!  air  rleaiier.  I’recipitron  (Type 
I’C.  I.  for  comtnercial  and  indu'trial  ap|)lication  is  avail- 
aide  from  W  estiiifihouse  Kleclric  Corp.,  Sturtevant  Div., 
Hosloii.  Mass.  Keipjiring  a 
spare  of  .Hf>  in.  in  the  di¬ 
rection  of  air  llow.  the 
unit  incorporates  nntvahle 
washing  and  adhesi\e  ap- 
plicalions  that  are  usually 
found  oidy  in  larger  units. 

Both  the  washing  ami 
adhesi\e  application  cy¬ 
cles  are  controlled  and  op¬ 
erated  from  outside  the  unit.  The  air  cleaner  conies  fully 
enclosed  with  a  huilt-in  drain  pan.  drain  connection,  and 
duct  flanges  and  has  prov  isions  for  mounting  on  a  ceiling, 
floor,  or  j)latform. 

I  he  capacities  of  the  packaged  cleaner  models  range 
from  2(MMI  to  1(1.610  cfm.  However,  the  length  in  the  di¬ 
rection  of  air  llow  is  the  same  do  in.  for  all  units.  The 
20(KI-cfm  unit  has  a  height  and  width  both  of  35  in.;  the 
I0.6l0-cfm  unit  has  a  height  of  61  in.  and  a  width  of  01 
in.  I  he  clei  trical  input  reejuired  is  115\  ,  single  phase,  60 
cvcle. 

More  information?  Circle  Item  28  on  postcard,  page  85. 

Commercial  Water  Heater 

A  heavy  duty,  multi-coil  gas  water  heater  is  being  made 
more  comj)act  by  Huud  Mfg.  Co.,  Kalamazoo,  Mich. 

Designated  Model  500A,  the  heater  is  designed  for  use 
with  an  auxiliary  storage  tank  in  a  variety  of  commercial 
and  industrial  water  heating  applications  where  natural, 
mixed  or  manufactured  gas  is  available.  The  American 
Gas  Association’s  laboratories  have  approved  the  unit 
product  as  a  circulating  tank 
water  heater,  and  it  has  also 
been  approved  by  the  Associ¬ 
ated  Factory  Mutual  Insurance 
C«»mpanies  for  use  w  ith  sprink¬ 
ler  systems,  to  prevent  freez¬ 
ing.  When  installed,  singly  or 
in  multiples,  with  auxiliary 
horizontal  or  vertical  storage 
tanks  from  100  to  3(X)0-gal 
capacity,  the  heater  can  pro¬ 
vide  hot  water  service  for 
apartment  houses,  hotels,  the 
larger  motels,  auto-wash  stations,  industrial  plants,  and 
such  institutions  as  school  dormitories,  and  hospitals.  It 
can  be  used  for  tempering  water  in  outdoor  or  indoor 
swimming  pools  and  can  raise  tank  water  to  the  desired 
temperature  for  baptistries.  In  certain  commercial  and 
industrial  processes,  fluids  can  be  circulated  through  the 
unit. 

The  heater  contains  seven  horizontal  coils  formed  of 
15-gage  copper  tubing.  All  are  independently  removable. 
The  coils  meet  a  manufacturing  test  pressure  of  355  psi, 
and  a  working  pressure  of  150  psi.  The  other  waterways 
in  the  heater  are  made  of  copper  to  prevent  rust  and  cor¬ 
rosion  at  all  temperatures.  Burners  beneath  the  coils  are 


bunsen  type  with  brass  flame  checks.  A  2-in.  blanket  of 
liberglas  insulation  surrounds  the  combustion  chamber 
and  stainless  steel  flueway.  A  steel  jacket  with  a  two-tone 
gray  finish,  encases  the  water  heater,  which  requires  30 
by  38  in.  of  floor  space. 

The  unit  has  a  460,000  Btu  per  hr  input.  The  gas  line 
connection  is  P4  in.;  water  inlet  and  outlet  are  2^  g  in.; 
and  flue  opening  is  8  in.  The  recoverv  rating  of  the  gas 
water  heater  is  645  gph  at  a  60-deg  F’  rise,  484  gph  at  an 
80-deg  rise,  and  387  gph.  at  a  100-deg  rise. 

Controls  furnished  with  the  heater  include  an  electric 
diaphragm  gas  valve,  a  low  voltage  transformer,  a  gas 
pressure  regulator,  a  high  limit  temperature  control,  a 
thermostat,  a  pressure  relief  valve,  and  an  automatic  pilot. 
More  information?  Circle  Item  29  on  postcard,  page  85. 

Panels  Heat  from  Ceiling 

Ceramic  radiant  heat  panels  that  can  be  suspended  from 
the  ceiling  are  available  from  Heatmore,  Inc.,  Brooklyn, 
\.  ^  ..  for  use  in  commer¬ 
cial  and  industrial  appli¬ 
cations  or  wherever  wall 
and  floor  space  is  limited. 

Model  No.  FD-1  is  a 
1035-walt  panel  (9  amps 
at  115v,  or  4.5  amps  at 
230v)  and.  although 
standardly  supplied  with 
tw  o  12-in.  stems  and  cano¬ 
pies,  may  also  be  had  with 
longer  suspension  rods,  or  w  ith  chains  instead  of  rods.  In 
normal  application  and  for  greatest  comfort,  the  panels 
should  be  suspended  about  9  ft  from  the  floor.  The  unit  is 
24'^  j  X  23(4  X  2  in.,  and  is  controlled  by  a  separate,  wall- 
mounted  thermostat. 

The  radiant  heat  panels  consist  of  a  ’’s  in.  thick  special 
composition  molded  with  nickel-chromium  resistance  wire 
comj)letely  imbedded  inside. 

More  information?  Circle  Item  30  on  postcard,  page  85. 

Liquid  Chillers 

A  line  of  packaged,  liquid  chillers,  called  PCS,  with 
storage  tanks  is  introduced  by 
Heat-X.  Inc.,  Brewster,  N.  Y. 

The  units  are  designed  for  use 
wherever  peak  demand  condi¬ 
tions  occur:  in  supplying 
drinking  water  for  schools, 
hospitals,  theaters,  offices,  and 
for  a  variety  of  industrial  ap¬ 
plications.  Featuring  the  com¬ 
pany’s  patented  Inner-Fin  con¬ 
struction.  the  chiller  is  coupled  with  an  insulated,  stainless 
steel  tank  and  furnished  mounted,  piped,  and  ready  to 
install. 

Copper  or  brass  is  used  for  the  water  passages  in  the 
chiller,  condenser,  and  water  piping  to  avoid  the  possi¬ 
bility  of  rusty  water. 

Units  are  available  in  air-cooled  models.  Capacity  con¬ 
trols  can  be  supplied. 

More  information?  Circle  Item  31  on  postcard,  page  85. 
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Boiler  Feed  Pump 

A  boiler  feed  pump  for  medium  size  power  plants  is 
announced  by  Byron  Jackson  l)iv.,  Borg-Warner  Corp., 
Los  Angeles,  Calif.  It  is  available  in  capacities  to  2200 
gpm  and  heads  to  3000  ft. 

Designated  Model 
DVMX,  the  pump  has  a 
horizontally-split,  double 
volute  design  that  pro¬ 
duces  a  radial  balance  of 
the  pump  at  all  capacities. 

The  volutes  and  water 
passages  between  stages 
are  an  integral  part  of  each  casting.  The  impellers  are 
arranged  in  equally  opposed  groups  to  produce  an  hy¬ 
draulic  axial  balance  and  eliminate  the  need  for  high 
pressure  drop,  balancing  devices. 

Nozzles  are  located  in  the  lower  half  of  the  pump,  pt'r- 
mitting  removal  of  the  top  half  and  rotating  element  with¬ 
out  disturbing  the  piping.  A  self-contained  oiling  system 
helps  to  simplify  maintenance  of  the  pump. 

A  mechanical  seal  may  be  used  to  replace  the  standard 
packing  in  the  stufling  box. 

More  information?  Circle  Item  32  on  postcard,  page  85. 

Marine  Steam  Generator 

A  dry  land  adaptation  of  a  marine  steam  generator  that 
makes  it  possible  to  obtain  5000 
lb  of  steam  per  br  from  an  over¬ 
all  floor  area  8  x  7  ft  has  been 
designed  by  Cyclotberm  Div..  Na¬ 
tional-!'.  S.  Radiator  Corp.,  Os¬ 
wego,  N.  Y. 

Developed  over  a  period  of 
years  to  meet  the  specifications 
of  the  U.  S.  government,  the 
boiler  is  7  ft  high  and  is  designed 
to  modulate  over  a  w  ide  range  of 
operating  conditions.  It  is  completely  electronicallv  con¬ 
trolled. 

An  oil  j)ump  assembly  is  furnished  factory-installed 
under  the  unit  to  save  space  and  cut  down  installation 
cost.  Water  treatment  tanks  are  mounted  on  the  side  of 
the  boiler  shell  and  piped  to  the  feedwater  pump  system. 
Bypass  piping  permits  manually  controlled  water  circula¬ 
tion. 

More  information?  Circle  Item  33  on  postcard,  page  85. 


Curtain  Wall  Intake  Louver 

An  outdoor  air  louver  has  been  designed  for  curtain 
wall  construction  by  Herman  Nelson  Unit  Ventilator 
Products,  American  Air  Filter  Co.,  Inc.,  Louisville,  Ky. 

The  device  facilitates  the  installation  of  heating,  ven¬ 
tilating,  and  cooling  units  in  schools  where  curtain  wall 
construction  is  employed.  The  louvers  are  available  in 
either  aluminum  or  steel. 

The  design  of  the  louver  is  such  that  it  can  be  adapted 
to  any  thickness  of  panel  or  sandwich  wall,  or  w  ith  a  w  ood 
frame  wall.  Another  advantage,  as  applied  to  the  com¬ 
pany’s  unit  ventilators,  is  the  air  seal  provided  on  thin 


|)anel  walls.  This  is  possible  through  the  use  of  a  gasket 
on  the  inside  <»f  the  louver  collar  which  is  fact(»rv-mounted 
to  the  unit  ventilator.  A  6-in.  galvanized  sleeve,  cut  to 
ap})licable  depth  on  the  job,  and  the  louver  itself,  are 
installed  at  the  job  site. 

Application  and  dimension  drawings  f(»r  ihc  new  louver 
assembly  are  published  by  the  manufacturer. 

More  information?  Circle  Item  34  on  postcard,  page  85, 


Elementary  School  Bowl 

A  vitreous  china  flushometer  b(»wl  is  available  from 
I  niversal-Rundle  Corp.,  New  Cas¬ 
tle.  l*a.,  for  elementarv  school  in¬ 
stallations. 

A  regular  rim,  siphon-jet  bowl, 
the  unit  has  a  13-in.  high  rim  and 
is  available  in  two  styles:  with  a 
1  V^dn.  top  spud  inlet  for  flusho¬ 
meter  use,  or  with  a  2-in.  top  spud 
inlet  so  that  it  can  be  used  with  a 
wall  hung  tank. 

The  bowl  has  the  same  design 
and  glaze  as  the  company’s  other 
plumbing  fixtures.  The  glazed  surface  is  the  result  of  a 
one-fire  process  and  is  completely  fused  to  the  fixture 
body.  The  elementary  bowl  is  available  in  white  or  any  of 
the  company’s  six  colors — r<tse  pink,  mist  gray,  verdant 
green,  desert  tan,  jom|uil  yellow,  or  azure  blue. 

More  information?  Circle  Item  35  on  postcard,  page  85. 


I 

V 


Duplex  Water  Chillers 

Water  chilling  units,  ranging  in  size  from  8fM)  to  1206 
hp,  are  being  made  by  The  Trane  Co.,  La  Crosse.  \\  is., 
with  twin  compressors  for  air  conditioning  installations 
demanding  high  tonnage  capacities.  The  compressors  are 
located  on  the  same  side  of  a  single,  large  e\ap<»rator  and 
condenser. 

The  duplex  units  were  designed  and  engineered  so  that 
the  features  of  the  company’s  single-compressor  OnTra- 
Vacs  could  be  retained.  These  include  capacitv  control, 
hermetic  operation,  minimum  noise  and  vibration,  auto¬ 
matic  operation,  positive  lubrication,  gas-cooled  motors, 
and  load  limit  control. 

Other  features  of  the  duplex  chillers  are  hover  current 
demand  at  starting,  and  stand-bv  caj)acity.  The  lower  in¬ 
rush  current  demand  during  starting  is  possible  because 
the  unit’s  two  motors  are  arranged  to  start  in  se(juence. 
This  is  important  in  areas  where  power  companies,  or 
other  conditions,  impose  limits  on  the  maximum  allow¬ 
able  inrush  current  for  motor  start-up. 

The  compressors  operate  in  secjuence  and  can  |)erform 
singularly  or  together,  depending  on  the  refrigeration  de¬ 
mand  at  a  specific  time.  The  fact  that  the  two  compressors 
can  operate  independently,  permits  most  types  of  general 
maintenance  to  be  performed  on  either,  while  the  other 
continues  to  operate. 

Information  about  general  features  applying  to  the 
units  is  contained  in  Bulletin  DS-399. 

More  information?  Circle  Item  36  on  postcard,  page  85. 

[Continued  on  page  122) 
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]\0  SINOM 

ever... on  the  sidewalk 
that’s  Panel  Heated  with 
Revere  Copper  Water  Tube 


■■ 


Huge  strides  are  being  made  by  this  method 
of  snow  removal.  No  wonder,  shoveling 
and  accidents  due  to  snowy  walks  are  elim¬ 
inated  .  .  .  while  the  time  and  labor  saved 
pays  for  the  installation  in  short  order. 

That’s  why  you’ll  find  snow  melting  panels 
also  being  used  on  driveways,  loading  plat¬ 
forms,  entrance  aprons,  service  stations, 
pedestrian  ramps  at  railroad  stations,  air¬ 
ports  and  similar  spots.  One  application 
which  bears  special  mention  is  the  use  of 
coils  in  garages.  They  quickly  melt  the  snow 
on  cars,  keep  floors  dry  as  well  as  keep  the 
repair  shop  floors  warm  so  mechanics  can 
lie  right  on  the  bare  concrete  in  comfort. 

And  when  you  make  the  panels  of  Revere 
Copper  Water  Tube  you  have  these  added 
advantages:  Copper  can  be  bent  to  conform 
to  the  terrain.  Bendability  permits  use  of 
sinuous  coils,  while  the  60-foot  lengths  of 
tube  mean  fewer  fittings  which,  when  joined 
by  solder  means  joints  that  stay  tight.  Copper 
tube  cannot  rust,  rot  or  deteriorate.  That’s 
why,  on  the  inside,  full  flow  and  low  fric¬ 
tional  resistance  are  maintained  throughout 
its  long  life.  While  external  moisture  will 
not  harm  it  from  the  outside. 

Keep  ahead  of  the  parade.  Recommend 
Panel  Heating  for  snow  removal.  Revere’s 
Technical  Advisory  Service  will  be  glad  to 
help  you  in  the  proper  application  of  Revere 
Copper  Tube  in  working  up  your  plans. 

FREE!  Instructive  16mm  Full  Color  Motion  Picture, 
“The  ABC  of  Radiant  Panel  Heating."  Write 
Advertising  Department  for  details. 

COPPER  AND  BRASS  INCORPORATED 

Founded  by  Paul  Revere  in  1801 
230  Park  Avenue,  New  York  17,  N.  Y. 

Mills:  Baltimore,  Md.;  Brooklyn,  N.  Y.;  Chicago,  Clinton  and 
Joliet,  III.;  Detroit,  Mich.;  Los  Angeles  and  Riverside,  Calif.; 

New  Bedford,  Mass.;  Newport,  Ark.;  Rome,  N.Y. 

Sales  Offices  in  Principal  Cities,  Distributors  Everywhere. 


LOWER  SECTION  OF  PHOTOGRAPH  shows  how  non 
rustihg  Revere  Copper  Tube  was  Imbedded  in  concrete  slob. 
Top  section  of  photo  shows  some  walk  under  actual  snow 
conditions.  Note  bends.  Think  of  all  the  joints  necessary 
had  ferrous  pipe  been  used.  And  think,  foo,  of  what  seepage 
can  do  to^ustable  materials.  Note  insulation  used  on  each 
supply  and  return  line  to  the  coils  from  the  mains.  This  pro¬ 
vides  flexibility  in  the  take-offs  from  the  mains,  which  have 
been  run  below  the  slab,  to  allow  for  movement  due  to 
expansion  and  contraction. 
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Welding  Insert  Rings 

lnert-gai4.  tuiigsten-arc  welding  of  piping  without  hack¬ 
ing  ring?,  smoother  root  pass  welds  with  the  elimination 
of  root  pass  cracking,  and  inipro\ed  weld  contours  in 
thin  wall  piping  with  one  or  two  less  passes,  are  some  of 
the  benefits  claimed  hv  a 
line  of  consumahle.  solid, 
insert  rings  axailahle  from 
Industrial  Piping  Div., 

(irinnell  Co..  Inc..  Provi¬ 
dence.  I\.  1. 

On  piping  of  wall  thick¬ 
ness  o\er  ill.,  the  weld¬ 
ing  insert  ring  assists  in 
<d>taining  root-pass  welds 
of  uniform  and  smooth 
contours,  free  of  crater  and  center-line  cracks.  The  com¬ 
pleted  root  pass  w  eld  provides  a  hack-up  for  the  suhseijuent 
shielded,  metal-arc  welding  with  covered  electrodes. 

On  thin-wall  piping,  as  Schc'dule  o  and  10  stainless  steel, 
the  welding  insert  ring  impro\es  the  weld  contour.  On 
many  sizes,  the  insert  ring  also  eliminates  the  need  for 
separately  supplied  filler  metal  and  the  necessity  for  one 
or  two  additional  weld  passes. 

The  consumahle.  solid,  insert  rings  are  produced  for 
standard  or  special  pipe  and  tube  sizes  of  diameters  O-j 
in.  or  larger. 

Insert  ring  materials  comnionK  available  are:  mild 
steel;  alloy  steels  II/4  Cr-C_,  Mo.  2*/i  Cr-1  Mo,  5  Cr-Cj 
Mo:  stainless  steel  Types  dOl,  301  KLC,  310,  316,  316 
KL('.  317  (A)  (fully  austenitic),  and  317  (F)  (.l-6'^( 
ferrite  I . 

Technical  information  describing  welding  procedures 
is  available  upon  request. 

More  information?  Circle  Item  37  on  postcard,  page  85. 


Dual  System  Conditioners 


Dual  systems  are  being  featured  by  the  Hoyal-Aire  10- 
and  1.5-ton.  self-contained  air  conditioners  made  bv  Union 
Asbestos  ik  Rubber  Co.,  Heating  and  Cooling  Div.,  Chi¬ 
cago,  Ill. 


Both  models  are  designed 
for  commercial,  industrial, 
a  n  d  institutional  use.  The 
packaged  units  are  equipped 
with  a  pum|)-dowii  control 
s\stem.  which  insures  that  a 
minimum  of  gas  remains  at 
low  pressure  in  the  coils  when 
the  machine  shuts  down.  They 
are  also  equipped  with  dual 
cooling  coil  circuits,  controlled 
with  separate  thermostatic  ex- 
|)ansion  valves. 

Each  unit  has  two  accessible  hermetic  compressors  and 
dual  condenser  circuits.  The  dual  system  gives  the  user 
control  of  both  temperature  and  humidity.  I  nder  light 
load  conditions  only  one  system  is  operating,  but  in  ca^es 
of  extreme  heat  and  high  humidity  both  operate  auto¬ 
matically. 


Though  equipped  with  a  standard  vertical  fan  dis¬ 
charge,  the  units  can  be  provided  with  a  horizontal,  rear 
fan  discharge  for  use  with  duct  work,  as  optional  eejuip- 
ment.  Each  can  also  be  furnished,  with  a  single,  two-stage 
thermostat. 

The  two-tone,  semi-gloss,  baked  enamel,  grey  finish  is 
accentuated  with  gold  trim  above  the  double  fluting  on 
the  front  jianel.  Extrudeil  aluminum,  air  foil  huueis  are 
installed  in  the  discharge  grille.  The  fresh  air  connections 
are  on  both  the  right  and  left  sides.  Ihe  entire  case  is 
lined  w  ith  ^  :.>-in.  insulation  to  pro\  ide  thermal  and  acous¬ 
tical  insulating. 

I  he  controls  are  located  behind  a  ])ush-in  nameplate  at 
a  level  to  eliminate  stooping  or  bending. 

More  information?  Circle  Item  38  on  postcard,  page  85. 

Evaporative  Cooler 

A  washer  t\ pe  evaporative  cooler,  named  Polar  Breez. 
is  introduced  b\  Air  ('.ooling  Em>ineering  Uo..  Evanston. 

III. 

Designated  Mcxlel  \-.52«», 
tlie  unit  ha-i  a  cooling  ca- 
pacitv  etpial  to  1.5  tons  of 
refrigeration.  It  has  a  built- 
in  water  recirculation  sys¬ 
tem  and  re(piires  1.5  gal  of 
w  ater  per  da\ .  f  or  s\  stems 
that  already  have  a  fresh 
air  supply,  the  evaprtrative 
cooler  is  available  as  an 
add-on  unit  to  provide  cool¬ 
ing  and  filtering. 

Powered  bv  a  3-hp  motor,  the  unit  delivers  1.5.000  cfm. 
Units  in  sizes  of  10.000  and  30.000  cfm  are  also  available. 

-Made  of  IB-gage,  rustproofed  steel,  the  cabinet  of  the 
unit  measures  60  in.  high,  60  in.  wide,  and  72  in.  long. 
More  information?  Circle  Item  39  on  postcard,  page  85. 

Small  Fan  Motors 

Small  fan  motors  with  an  increased  service  life  have 
been  develo|>ejl  by  (General  Elertric  (^)..  Schenectady, 
N.  \  ..  to  meet  the  recjuirements  f(»r  longer  service  life  on 
applications  such  as  domestic  refrigerators,  freezers,  and 
refrigeration  condensing  units. 

Available  in  output  ratings  from  1..5  to  16  watts,  the 
shaded  pole  motors  have  an  added  service  life  due  to  a 
recentlv  developed  lubricant  and  greater  oil  retention 
capacity.  This  capacitv  is  approximately  three  times  that 
of  the  company’s  standard.  51-fratne  designs. 

The  oil  has  a  projected  oxidation  life  several  times 
longer  than  that  previously  used.  It  is  offered  as  an  o|)- 
tional  feature. 

A  pump  on  the  shaft  continuously  recirculates  cool, 
filtered  oil  from  the  storage  wicks  to  the  bearing  surface. 
To  help  preserve  oil  stability,  the  oil  path  is  kept  away 
from  the  heated  rotor. 

Factory  lubricated  for  the  life  of  the  units,  the  small 
fan  motors  have  a  diameter  of  SVij  in.,  with  all  outside 
dimensions  remaining  the  same. 

More  information?  Circle  Item  40  on  postcard,  page  85. 

(Continued  on  page  124) 
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LOW-COST  INSTALLATION  HAS  LIFETIME  PROTECTION  AGAINST  HEAT  LOSS  AND  CORROSION 

Here’s  more  proof  that  GILSULATE  lation  was  made  in  a  trench  6  feet 

can  save  money  for  yo//— even  on  deep.  The  GILSULATE,  after  being 

small  as  well  as  large  jobs.  wheeled  to  the  top  of  the  ditch,  was 

The  Holy  Redeemer  School,  Wash-  skidded  down  and  poured  into  forms 

ington,  D.  C.,  recently  installed  115  around  the  pipes, 
feet  of  5-inch  and  l*/4-inch  pipe  for  Total  time  for  the  complete  job- 
steam  lines  and  return  into  their  new'  including  form  construction,  pouring 
l6-classroom  building.  Only  3  men  6|/2  tons  of  GILSULATE,  and  backfill- 
were  employed  on  the  job.  The  instal-  ing— was  24  man-hours.  No  other 


method  for  insulating  and  protecting 
hot  underground  pipes  can  match  this 
performance— Tr/p/e-Zo«e  GILSUL¬ 
ATE  shows  the  lowest  installed  cost 
providing  efficiency  and  permanence. 

Investigate  the  value  of  this  easily 
installed,  low'-cost  GILSULATE.  Use 
the  coupon  below  for  complete  infor¬ 
mation,  or  see  your  local  GILSULATE 
distributor. 

Facts  about  Giisulate 

1.  Easy  to  just  pour,  tamp  and  back¬ 
fill...  pipe  heat  does  the  rest. 

2.  Forms  3  zones  of  protection  against 
heat  loss  and  all  hazards  commonly 
encountered  by  hot  buried  pipes. 

3.  Needs  no  housing  or  mechanical  sheaths: 
no  mixing,  special  handling  or  equip¬ 
ment. 

4.  Only  needs  normal  pipe  spacing:  for 
multiple  pipe  or  cramped  conditions. 

5.  Three  types  available; 

Type  A  for  220°-310°  F.  temp,  range 
Type  B  for  300°- 385°  F.  temp,  range 
Type  C  for  385°- 520°  F.  temp,  range 


soil  TtMPEUTUn 


ZONE  2->a  sintorod 
xone  of  GILSULATE 
portklet.  An  oxcol- 
lent  insulator,  mois¬ 
ture-proof. 


ZONE  3  -  GILSU¬ 
LATE  granules  pro¬ 
vide  a  final  zone  of 
thermal  insulation. 


THE  TRIPLE-ZONE  INSULATION  FOR  LIFETIME 


American  Giltonite  Co. 
.34-A  West  Broadway 
Salt  Lake  City  1 ,  Utah 


PROTECTION  OF  HOT  UNDERGROUND  PIPES 


1145  East  Jersey  St. 
Elizabeth,  N.  J. 


Send  me  more  information  on  GILSULATE  Insulation 


SULATE 


NAME 


TITLE 


AMERICAN  GILSONITE  COMPANY,  SALT  LAKE  CITY  1,  UTAH 
Affiliate  of  Barber  Oil  Corp,  &  Standard  Oil  Co.  of  California 


COMPANY 


ADDRESS 
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Clamp  Repairs  Pipe 

A  dual  purpose  repair  clamp  for  water,  gas.  or  oil  pipe¬ 
lines  is  available  from  Smith-Blair.  Inc..  So.  San  Fran¬ 
cisco,  Calif.  Its  applications  are  for  the  repair  of  cracked 
or  broken  pipe  and  to  connect  two  lengths  of  cast  iron, 
steel,  or  asbestos-cement  pipe 
in  the  trench. 

The  full  circle  clamp  coup¬ 
ling  has  ball-and-socket,  pivot¬ 
ing.  iron  lugs  and  free  floating 
holts.  These  features  give  the 
clamp  increased  holding  power 
and  make  it  possible  to  install 
the  clamp  on  the  pipe  without 
interrupting  service.  The 
matching  halves  of  the  coup¬ 
ling  are  pre-assemhled  with  a  gridded  gasket  and  an 
armored  insert  at  the  factory. 

By  opening  one  side  of  the  clamp  it  can  he  dropped 
over  the  pipe.  There  are  no  lo<*se  parts.  The  metal  hands 
are  made  of  cold  n)lled  copper  or  stainless  steel  and  are 
furnished  with  silicon  hretnze  (tr  stainless  steel  holts. 

F.ach  clamp  coupling  will  fit  a  variety  of  types  of  j)ipe 
and  is  individually  packaged  at  the  factory  in  cartons 
lal)eled  with  the  size  and  description  of  the  clamp  as  well 
as  the  directions  for  its  application  in  the  field. 

Pipe  sizes  are  listed  in  a  bulletin,  .Series  2F,  from  2  to 
21  in.,  nominal  sizes. 

More  information?  Circle  Item  41  on  postcard,  page  85. 

Room  and  Unit  Coolers 

Two  newly-designed  lines  of  fan  coil  air  conditioning 
units  are  announced  by  Carrier  (]orp.,  Syracuse,  N.  Y. 

I  sing  remote  sources  of  refrigeration  and  heat  and 
}K'rmitting  individual  zone  control  of  temperature,  in  ad¬ 
dition  to  dehumidification,  air  circulation,  filtering,  and 
ventilation,  the  units  are  suitable  for  motels,  hotels,  apart¬ 
ment  houses,  hospitals,  office  buildings,  and  residences. 

Trade-named  Room  Weathermaker  and  I  nit  Weather- 
maker,  the  units  are  available  in  cooling  capacities  from 
Y2  to  IV2  tons  and  air  handling  capacitias  from  200  to 
600  efm.  They  may  he  employed  in  either  a  direct  ex- 
p  a  n  s  i  o  n  system  o  r 
chilled  water  circuit.  No 
ductwork  is  required  to 
bring  cooled  air  from 
the  central  source. 

The  room  air  condi¬ 
tioners  may  he  tied  into 
water  fed  heating  sys¬ 
tems,  replacing  radiators 
to  provide  both  cooling 
and  heating  in  residen¬ 
tial  and  commercial  buildings.  They  may  be  recessed  into 
the  wall  underneath  a  window  fas  illustrated)  with  the 
top  serving  as  a  window  sill  and  the  front  flush  with  the 
wall,  or  they  may  be  hung  on  the  wall  or  mounted  on  legs. 
The  same  unit  may  be  furred  into  the  ceiling  or  suspended 
from  the  ceiling.  Vertical  or  horizontal  installations  are 


j)ossihle  because  of  an  insulated  l,-sha|>ed  cmidensate  pan. 

\\  all  panels  and  discharge  grilles  are  available  which 
may  double  as  window  sills  for  furred-in  applications  or 
wrap-around  cabinets  for  partiallv  recessed  or  in-the- 
space  installations.  Fabricated  of  IB-gage  steel,  the  panels, 
grilles,  and  cabinets  are  given  a  prime  coating  of  sand 
grey  paint,  ready  for  finishing  with  any  desired  color. 

The  temjierature  control  knob  may  he  located  at  either 
end  of  the  unit,  and  a  damper  attachment  is  available  as 
an  acce.sory  for  ventilation  between  seasons  or  for  regula¬ 
tion  of  the  outside  air  supply  at  any  j)eriod. 

The  unit  air  conditioners  are  adaptable  for  installation 
high  on  the  wall,  behind  a  false  ceiling  or  wall,  in  the  top 
of  a  closet,  or  over  an  entrance  with  the  unit  suppKing 
air  directly  into  the  conditioned  space.  Ductwork  may 
also  be  used  wherever  needed. 

More  information?  Circle  Item  42  on  postcard,  page  85. 


Redesigned  Room  Heater 

A  new  design  called  Flexitemp  has  been  adopted  hv 
Reznor  Mfg.  ('o.,  Mercer.  I‘a..  for  its  gas-fired,  floor  mod¬ 
el.  room  heater. 

riie  unit's  fan  is  now  controlled  h\  a  temperature-sensi- 
li\e.  automatic,  speed  .selecter  which  o|:erates  indejM-ndent- 
ly  of  burner  controls.  During 
mild  weather  when  the  burners 
<HK*rate  with  short  on  c\cles  the 
fan  will  o|)erate  at  low  s|M*«‘d. 

During  severe  weather  when  the 
time  modulating  thermastat  calls 
for  longer  operating  c\cles.  the 
fan  cotnes  on  at  low  sj)eed,  shifts 
to  high  when  tlie  temperature  in 
the  heat  exchanger  reaches  a  pre¬ 
set  point,  then  drops  hack  to  low 
before  going  off  after  the  burners 
shut  down  and  the  heat  exchanger  begins  to  cool. 

All  controls  are  located  in  one  grouping  inside  the 
cabinet.  A  snap-out  door  on  one  side  gives  access  to  the 
control  manifold  which  can  he  removed  as  a  single  unit 
by  breaking  one  union  and  removing  the  retaining  screws. 
All  controls  can  he  removed  for  service  without  hreakitig 
electrical  connections.  Fan  and  limit  controls  in  the  front 
of  the  heater  are  reachc*d  by  tilting  the  top  lou\er  panel. 

Ip.  addition  to  the  enclosed  controls,  the  fan  motor  is 
mountc‘d  directly  to  the  wire  fan  guard. 

Features  of  earlier  room  heater  models  whic  h  have  been 
rc‘tainc‘d  in  the  new  heater  include:  a  wall  thermostat,  a 
winter  and  summer  switch  for  hot  weather  operation  of 
the  fan  alone,  individually  adjustable  vertical  and  hori¬ 
zontal  louvers,  a  built-in  draft  diverter,  a  steel  c  abinet  fin¬ 
ished  in  grey-green  Perlite  baked  enamel,  and  conserva¬ 
tive  cabinet  styling. 

The  room  heater  is  designed  for  residential  heating  re¬ 
quirements  as  the  basic,  supplemental,  or  stand-by  heat¬ 
ing  system  and  for  a  variety  of  commercial  and  industrial 
installations  such  a«  offices,  shops,  and  show’  rooms.  It  is 
often  used  to  supplement  installations  of  suspcmcled  gas 
unit  heaters. 

More  information?  Circle  Item  43  on  postcard,  page  85. 
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Consult  an  engineering  firm 

IX'signing  and  building  hundreds  of  heating  and  power  installa- 
tit)ns  a  year,  qualified  engineering  firms  can  bring  you  the  latest 
knowledge  of  fuel  costs  and  equipment.  If  you  are  planning  the 
construction  of  new  heating  or  power  facilities— or  the  remodel¬ 
ing  t)f  an  existing  installation — one  of  these  concerns  will  work 
closely  with  your  own  engineering  department  to  effect  substantial 
savings  not  only  in  efficiency  but  in  fuel  economy  over  the  years. 


facts  you  should  know  about  coal 

In  most  industrial  areas,  bituminous  coal  is  the  lowest-cost  fuel 
available  •  Up-to-date  coal  burning  equipment  can  give  you 
10%  to  40%  more  steam  per  dollar  •  Automatic  coal  and 
ash  handling  systems  can  cut  your  labor  cost  to  a  minimum. 
Coal  is  the  safest  fuel  to  store  and  use  •  No  smoke  or  dust 
problems  when  coal  is  burned  with  modern  equipment  •  Be¬ 
tween  America's  vast  coal  reserves  and  mechanized  coal 
production  methods,  you  can  count  on  coal  being  plentiful 
and  its  price  remaining  stable. 


Pennsylvania  R.R. 
saves  ^500,000  a 
year  burning  coal 
the  modem  way 

Power  was  a  problem  at  Pennsylvania  R.  R.’s 
luniata  shops,  part  of  its  great  Altoona  Works.  Low- 
steam  pressure  was  creating  costly  production 
delays;  electric  power  failures  meant  additional 
delays;  obsolete  fueling  methods  resulted  in 
troublesome  flyash  emission  and  other  problems. 

So  Pennsy  engineers  consulted  w  ith  Gibbs  &  Hill, 
Inc. —  designers  and  constructors  for  the  project  — 
and  modernized  the  power  plant.  Today  three 
60,000-lb.-per-hr.  600  psi  coal-fired  boilers  supply 
steam  to  the  shop  area  at  1  50  psi  after  it  has  driven 
two  1,500-kw  turbine-generators.  Between  an  ade¬ 
quate  steam  supply  and  reliable  by-product  electrical 
services,  production  delays  have  been  eliminated. 
Air  pollution  is  a  thing  of  the  past.  Modernization 
of  fuel  handling  has  cut  manpower  costs.  And  today 
efficient  operation  plus  lower  fuel  costs  save  Penn¬ 
sylvania  Railroad  a  half  million  dollars  a  year! 

For  further  information  or  additional  case  his¬ 
tories  showing  how  other  plants  have  saved  money 
burning  coal,  write  to  the  address  below. 

NATIONAL  COAL  ASSOCIATION 

Southern  Building,  Washington  5,  D.  C. 


News  of  Equipment  and  Materiah 
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Large  Trap  Is  Added  to  Line 

Tlie  largest  model  of  four  cast,  semi-slecl.  iiite<rral 
.strainer,  steam  traps  mamifac- 
tured  hy  Armstrong  Machine 
Works.  Ihree  llivers.  Mich.,  is 
announced  as  No.  The  in¬ 
tegral  strainer  protects  the  trap 
from  harmful  .sediment,  scale 
or  other  foreign  particles  that 
ma\  he  present  in  steam  lines. 

For  use  at  pre.'sures  to  2.')() 
psig.  the  trap  has  a  capacity 
for  d.iOO  to  1100  11)  per  hr  of 
condensate.  The  side  inlet  and 
side  outlet,  screwed  pi|te  con¬ 
nections  furnished  are  either  or  1-in.  Standard  screen 
material  is  stainless  .«teel.  j)erforated  w  i  h  O.O  l.i-in.  diam¬ 
eter  holes,  226  per  s<|  in.  Other  screen  materials  are  also 
available. 

The  integral  mechanism  of  the  trap  is  stainless  .>^teel 
with  a  lapjjed  valve  and  seat  of  hardened  chrome  steel. 
The  materials,  workmanship,  and  design  of  the  internal 
mechanism  are  identical  to  the  mechanisms  in  the  com- 
pan\  s  high  pressure  forged  steel  traps  used  for  ser\  ice 
•j|)  to  900  Ih  and  900  deg  F. 

A  data  sheet  on  the  steam  trap  is  available. 

More  information?  Circle  Item  44  on  postcard,  page  85. 

Line  Of  Fans 

A  variety  of  window  fans,  a  low -table  fan.  and  a  roll- 
ahout  air  circulator  are  featured  in  the  Active  .Air  line  of 
comfort  cooling  fans  for  home  and  office  produced  h\ 
Fmerson-Fdectric  Mfg.  Co..  St.  Louis.  Mo. 

The  window  fans  for  the  coming  season  include  16- 
and  2()-in.  electrically  reversible  models,  with  exhau.'t 
ratings  of  2990  and  .3299  cfm.  re.-pectivelv ;  a  29-in.  manu¬ 
ally  reversible  window  and  utility  model  with  a  rating  of 
.t(K)9  cfm;  and  24-  and  39-in.  belt-driven  models,  avail¬ 
able  in  reversible  and  non-reversible  units.  The  helt-driven 
fans  have  a  rating  of  .5999  and  6799  cfm  in  the  reversible 
models  and  .5999  and  6.5(K)  cfm  in  the  non-reversibles.  .All 
of  the  window  faa«  are  e(juip|)ed  with  two-speed  motors. 
All  carry  the  companv ’s  .5-year,  factory-to-user  guarantee. 

I  he  three  direct-driven  window  models  have  enclosures 
7^2  (Ipep.  The  reversible  models  are  .suitable  for 
mounting  in  windows  with  a  minimum  opening  of  16  in. 
wide  and  lo  in.  high  for  the  16-in.  fan.  and  29  iti.  wide 
and  22  in.  high  for  the  29-in.  fan.  Mounting  panels  sup¬ 
plied  with  the  fan  permit  adjustments  for  windows  from 
29Vs  to  36  in.  in  width.  Mounting  chains  are  supplied  for 
installation  in  openings  smaller  than  in.  and  larger 

than  .36  in.  in  width.  The  29-in.  window  and  utility  model 
is  furnished  with  a  mounting  panel  for  installation  in  win¬ 
dows  29I4  to  38  in.  in  width  between  window  stops. 

The  24-  and  39-in.  belt-driven  window  fans  are  de¬ 
signed  for  installation  in  either  the  lower  or  upper  por¬ 
tion  of  double  hung  windows  and  are  furnished  with 
mounting  accessories. 

The  low-table  fan  is  ecjuipped  with  a  three-speed  rotarv 


switch.  12-in.  overlapping  blades,  and  delivers  air  at  3299 
cfm.  It  stands  14*s  in.  high  and  is  15  in.  in  diameter. 

Suitable  for  industrial  plants.  oHices.  stores,  homes, 
aiul  to  exhaust  air  from  a  room  with  casement  windows, 
the  18-in.,  roll-about  air  circulator  can  be  tilted  to  anv 
position  in  a  189-deg  arc.  Its  height  is  adjustable  from 
28  to  48  in.,  and  its  stand  is  equipj)ed  with  two  rubber- 
tired  wheels.  The  roll-about  has  a  two-speed  motor  and 
delivers  3359  cfm. 

More  information?  Circle  Item  45  on  postcard,  page  85. 

Pressure  Stabilizers 

A  series  of  pressure  stabili/er.s  has  been  dt*signed  hy 
Hush  Mfg.  Co..  West  Hartford.  Conn.,  to  automatically 
maintain  satisfactory  head  pressure  on  air  coiulitioning 
and  refrigeration  sv  stems  vv  here  evajvorative  or  air-cooled 
conden.^ers  are  recpiirt'd  to  o|)erate  in  low  ambient  tem¬ 
peratures.  They  can  also  be  aj)plied  on  systems  using  cool¬ 
ing  towers  where  water 
regu'ating  valves  are  not 
used. 

(Called  PS.  the  new 
unit  maintains  reipiired 
head  pressure,  insures 
proper  ex|)ansion  valve  o|)eration.  and  maintains  general 
svstem  balance  under  such  conditions. 

riie  pressure  stahili/er  is  equipped  with  a  heat  transfer 
mechanism  which  transfers  heat  from  the  hot  gas  dis¬ 
charge  of  the  compre.ssor  to  the  sub-cooled  litpjid  leaving 
the  conderiser  when  the  pressure  drop  across  the  regulat¬ 
ing  valve  is  sufheient  to  cause  livjuid  to  pas-  through  the 
heat  transfer  section.  The  unit  is  designed  with  a  pre- 
detertnined  pressure  drop  to  prevent  the  liiiuid  refrigerant 
from  reheating  during  warm  weather. 

More  information?  Circle  Item  46  on  postcard,  page  85. 

Valve  Is  Revised 

An  improved  version  of  the  (.ash  Standard.  I)|>c  I). 
pressure  reducing  and  regu¬ 
lating  V  a  1  V  e  for  liquids, 
steam,  and  gase^  is  intro¬ 
duced  bv  A.  W  .  Cash  Co.. 

Decatur,  111. 

I nq)rovements  to  the  valve 
include  a  .59^7  reduction  in 
the  number  of  llatige  bolts 
to  save  maintenance  time, 
and  a  gasket  .seal  at  the  dia¬ 
phragm  flange  to  facilitate 
|)ressure  range  conversion. 

Features  retained  from  the 
fornier  model  include:  an  intc*rchangeable,  internal  w<  )rk- 
ing  unit:  an  ac:cessihle  interior;  and  a  built-in  strainer. 

The  valve  is  available  with  an  iron,  bron/e,  steel,  or 
stainless  steel  body,  and  bronze,  stainh'ss  steel,  nitrallov 
or  Monel  trim.  ScrewcM  ends  are  available  from  >  |-  to 
2-in.  in  size. 

Complete  information  on  the  valve  is  contained  in 
Hu  Met  in  9.59. 

More  information?  Circle  Item  47  on  postcard,  page  85. 
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Cuts  cooling,  installation,  and  maintenance  costs! 

SINGLE-STAGE  TONRAC  INSTALLS  ON  ONE  LEVEL 


American  Blower  Tonrac  automatically  maintains  chilled-water 
temperature,  regardless  of  load!  Requires  no  built-up  bases. 


An  advanced-design,  hermetic  cen¬ 
trifugal  refrigerating  machine  — 
Tonrac  comes  complete,  ready  for 
installation  on  one  level.  No  build-up 
bases,  flexible  couplings,  or  speed- 
increasing  gears  are  needed;  The 
single  impeller  is  directly  driven  by 
a  constant-speed  3600  rpm  motor. 
Saves  weight,  space,  installation  costs! 


Tonrac  cuts  operating  and  mainte¬ 
nance  costs,  too,  for  it  achieves 
compression  in  one  stage  .  .  .  allow¬ 
ing  two-bearing  construction,  and 
eliminating  compression  losses  and 
power  waste  that  are  common  with 
multi-stage  units.  This  single-stage, 
hermetic  design  —  with  its  inherent 
simplicity  and  few  moving  parts  — 
assures  quieter  operation;  makes  even 
the  roof  an  ideal  location  for  Tonrac! 


For  full  facts,  call  our  nearby 
representative.  Or  write  direct  for 
Bulletin  1426. 


American  Blower  equipment  answers 
all  your  air  conditioning  needs 


Central-Station 
Air  Conditioners 


Multi-Zone 
Air  Conditioners 


Packaged  Air  Conditioners  for 
offices,  stores,  industrial  plants, 
and  similar  applications.  Cools 
without  chilling.  3-  thru  20-ton 
capacities. 


American  Blower  offers  a  complete  product  line,  designed  and  engineered  to 
meet  the  exact  specifications  of  your  air  conditioning  requirements.  Call  on 
us,  today,  and  pinpoint  equipment  responsibility  for  your  entire  system! 


American  Blower 
products  serve  industry 

•  Air  Conditioning,  Heating, 
Ventilating  Equipment 

•  Mechanical  Draft  Fans 

•  Industrial  Fans  and  Blowers 

•  Centrifugal  Compressors 

•  Gyrol  Fluid  Drives 

•  Dust  Collectors 

•  Refrigerating  Machines 


AMERICAN  BLOWER  CORPORATION,  DETROIT  32,  MICHIGAN 
CANADIAN  SIROCCO  COMPANY,  LTD.,  WINDSOR,  ONTARIO 

Division  of  American -,$ta>Klai>d 


AMERICAN 


BLOWER 


Air  conditioning  equipment  for  every  business 
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Counter  Type  Fountain 

A  fouiiter  t\pe  drinking  funntain  has  het-n  desigm-d 
for  use  in  schools  and  institutions  hv  Hradlev  Washfoun- 
tain  Co.,  Milwaukee,  \\  is.,  to  provide  a  sanitarv  source 
of  water  for  drinking  as  well  as  for  other  facilities. 

The  fountain  consists  of  a  howl,  a  .stainless  steel  mount¬ 
ing  rim,  a  drinking  huh- 
hler.  a  glass  filler  faucet, 
and  a  chromium-plated 
sink  strainer  with  a  tail 
piece.  It  is  also  available 
without  the  glass  filler 
faucet. 

The  measurements  of 
the  unit  are:  16  x  21  in. 
outside,  with  a  3%-in. 
ledge  at  the  hack.  3i/^-in.  on  both  sides,  and  1’4-in  at  the 
front,  with  a  6-in.  dej)th  of  howl. 

Made  of  pressed  steel,  the  howl  of  the  fountain  is  avail¬ 
able  in  either  acid-resisting  vitreous  enamel  or  in  stain¬ 
less  steel.  The  enameled  howls  can  he  furnished  in  white, 
forest  green,  .sun  tan,  sea  green,  sky  blue,  and  citron  yel¬ 
low. 

A  2»>-page  catalog  is  issued  hv  the  companv  describing 
its  entire  line  of  fountains  and  showers. 

More  information?  Circle  Item  48  on  postcard,  page  85. 


Portable  Lift  Telescopes 

A  1 12-in.,  telescoping,  j)orlahle  lift  for  raising  atid  low¬ 
ering  loads  is  introduced  hv  The  Oster  Mfg.  (io..  (',le\e- 
land.  Ohio. 

I  hough  designed  for  high  stacking  operations,  the  lift 
has  a  collapsed  height  low  enough 
for  handling  loads  in  ele\ators,  un¬ 
der  balconies,  and  in  other  low  head 
room  areas.  The  new  model,  desig¬ 
nated  as  1J112-P,  has  a  160()-lh  lift¬ 
ing  capacity  and  a  battery-powered 
hydraulic  lift. 

Operated  by  one  man.  the  lift  can 
he  used  as  a  platform  truck,  a  strad¬ 
dle  fork  truck,  a  portable  elevator, 
or  a  shop  crane.  Its  specifications 
are:  Lift  height — minimum  2  in.  to 
maximum  112  in.;  htad  center  1.3  in.:  power  rate  — no 
load  33’2  fpni?  loaded  21’2  fpm:  retjuired  under  clear¬ 
ance  height — ()\‘2  in.,  width — 20  in.;  straddle  capacity — 
30  in.;  turning  radius — 60  in.;  platform  dimensions — 20 
X  2o  in.;  overall  height  (collapsed) — "O’/i  in.;  overall 
width — 37  in.;  overall  length — 52  in.;  net  weight — 006  lb. 
More  information?  Circle  Item  49  on  postcard,  page  85. 


Continuous  Pressure  Gage 

An  instrument  capable  of  giving  continuous  readings 
of  pressure  under  prolonged  exposure  to  high  temperatures 
and  radiation  has  been  developtal  by  Gallery  Chemical  Co., 
Pittsburgh,  Pa. 

Designated  Model  C,  the  pressure  gage  is  available  in 
standard  and  special  pressure  ranges.  It  operates  on  alter¬ 


nating  current  from  60  to  100  cycles  in  continuous  radia¬ 
tion  flux  of  one  million  Koentgens  per  hour.  I  he  gage 
may  he  installed  on  a  pipe  or  \essel  for  use  with  high 
temperature  li<|uids  or  gases.  Its  a])plication  is  not  limited 
to  any  specific  li(|uids  or  gases  inasmuch  as  the  pressure¬ 
sensing  bellows  may  he  manufactured  from  a  variety  of 
resistant  materials  with  its  scope  of  u-efulness  increasing 
accordingly. 

The  instrument  cemsists  of  a  bellows,  a  ditf(‘retitial  trans¬ 
former,  and  a  meter  to  indicate  \arialions  in  the  trans¬ 
former  output.  Ihe  bellows  and  transformer  constitute 
one  unit  connected  by  cable  to  the  receiver  which  may 
include  either  a  direct-reading  or  a  recording  meter. 

The  gage  operates  by  measuring  the  change  in  electrical 
output  in  the  secondary  of  the  dilferential  transformer 
caused  by  movement  of  the  core.  I  he  core  is  connected 
by  a  direct  linkage  to  the  belbtws.  Any  change  in  pressure 
on  the  bellows  causes  a  directly  proportional  movement  (»f 
the  core,  which,  in  turn,  induces  a  variation  in  the  electri¬ 
cal  output  of  the  transformer.  The  gage  is  not  sensitive 
to  temperature. 

Since  many  applications  of  this  tvpe  of  gage  are  in 
systems  where  leaks  are  detrimental,  the  bellows,  located 
immediately  below  the  transformer,  serves  as  a  secondary 
seal.  \\  hen  the  instrument  is  used  in  systems  containing 
material  with  a  relatively  high  melting  point,  an  additional 
safeguard  against  leaks  is  provided  by  solidification  of 
the  material  in  the  housing  of  the  linkage. 

More  information?  Circle  Item  50  on  postcard,  page  85. 


Absorption  Water  Chiller 

\  25-ton.  absorption-t\ pe  water  chiller  which  incor- 
|)orat<‘s  its  own  factory-assembled  o|)erating  and  safetv 
controls  is  offered  bv  Servel. 

Inc..  Kxansville.  Ind. 

I  hree  connection'  to  wa¬ 
ter.  steam,  and  ehMtricitv — 
are  recpiired  to  put  the  chiller 
into  operation.  The  controls 
are  designed  for  the  unit  and 
installed  at  the  factory. 

The  cooling  capacity  of  the 
packaged  chiller  is  modulated 
to  meet  any  need  U|)  to  the  full 
25  tons.  It  may  be  reduc  ed  to 
as  low  as  .50' c  of  rating  with  a  corrc'sponding  reduction 
in  steam  consumptictn.  The  unit  utilizes  steam  pressure — 
from  any  source- -between  6  and  15  lb.  It  is  an  absorp¬ 
tion  refrigeration  unit  which  may  be  installcul  in  single 
or  multiple  to  provide  chillcM  water  for  heavy-duty  air 
conditioning  and  industrial  processing  applications. 

Among  the  uses  for  the  chiller  are:  temperature  and 
humidity  control  in  textile  mills,  sugar  refineries  and 
printing  plants;  process  cooling  in  canning  factories  and 
bottling  plants;  removing  heat  of  chemical  reactions  in 
anodizing  and  electroplating  operations;  dissipating  heat 
of  process  machines  in  various  industries;  and  air  condi¬ 
tioning  in  large  homes,  offices,  motels,  apartment  houses 
and  hospitals. 

More  information?  Circle  Item  51  on  postcard,  page  85. 

{Continued  on  page  130) 
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SARCO  TYPE  S 
CONDENSATE  PUMP 


Low  inlet  —  7V'2"  above 
floor . . .  close  coupling  . . . 
no  sub-base  needed... 
easy  inspection. 


Sarco  Condensate  and  Vacuum  Pumps 
give  you  this  big  advantage... 


UNDIVIDED  RESPONSIBILITY 
by  Sarco  for  pumps  as  well 
as  heating  specialties! 

Now  Sarco  expands  its  extensive  heating 
line... by  adding  condensate  and  vacuum 
pumps . . .  offering  you  in  still  larger  meas¬ 
ure  the  protection  and  convenience  of  un¬ 
divided  responsibility. 

Shown  above  is  one  of  the  many  Sarco 
pumps . . .  it’s  the  streamlined  Sarco  type  S 
condensate  pump.  Designed  and  built  to 
Sarco’s  traditionally  high  quality  stand¬ 
ards,  it  assures  you  top  performance  and 
long,  trouble-free  life.  The  many  advan¬ 
tages  include: 

...Low  7V2"  inlet ...  Close  coupling...  No 
sub-base  needed.  Inspection?  Just  un¬ 
screw  3  nuts  and  lift  the  motor;  no  need  to 
disconnect  the  piping.  For  a  complete  list 
of  features,  mail  the  coupon  today. 


Selection  —The  experienced  Sarco-Sarcotherm 
engineering  staff  will  gladly  help  you  select  the 
right  Sarco  condensate  or  vacuum  pump  for  each 
job. 

Undivided  Responsibility— From  one  reliable 
“Complete  Line”  source... SARCO -sarcotherm 
...get  not  only  condensate  and  vacuum  pumps 
but  also  heating  specialties,  steam  traps,  tem¬ 
perature  regulators,  finned-tube  radiation,  and 
weather-compensated  control  systems  for  steam 
and  hot  water  heating. 


SARCO-SARCOTHERM 

i - 

I  MAIL  COUPON 

j  FOR  THESE  BULLETINS 

I  Sarco  Company,  Inc. 

I  Sarcotherm  Controls,  Inc. 

I  Empire  Stole  Bldg.,  New  York  1 

I  Please  send  me: 

I  □  Bulletin  on  New  Sarco  t5rpe  S  Condensate  Pumps. 

I  Q  Bulletin  on  all  Sarco  Vacuum  and  Condensate  Pumps. 

I  Name _ _ _ 

I  Firm _ _ _ 

I  Address . . — 

I  City _ State - 
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(Continued  from  pa^e  12{>l 

Registers  and  Grilles 

A  line  of  refrisler*;  and  grilles  for  heating  and  air  con¬ 
ditioning  is  being  manufactured  l»\  Kalamazoo  Furnace 
and  Appliance  M  f  g  . 
do..  Kalamazoo,  Mich. 

Th'i  line  has  l)een  de¬ 
signed  to  save  time  and 
inventory  si)ace. 

One  unit  in  the  line 

applicable  for  two 
operations.  \\  ith  the 
introduction  of  an  K-frame  it  is  possible  to  transform  the 
sidewall  unit  (illustrated!  into  a  baseboard  installation. 

Fach  register  and  grille  is  finished  in  natural  beige, 
d  hey  can  he  painted  to  match  the  decor  of  the  room  in 
which  they  are  installed. 

The  hot  air  registers  varv  in  size  from  8x4  in.  to 
14x6  in.  The  cold  air  intake  grilles  are  sized  from  8  x  4 
in.  to  80  X  8  in.,  and  the  baseboard  frames  from  8  x  6  in 
to  14  X  6  in.  M(»st  of  the  registers  and  grilles  come  with 
.-tandard  horizontal  fins;  vertical  fins  are  optional. 

I  he  ci>mpany  also  manufactures  baseboard  gravitv  reg¬ 
isters  and  return  air  intakes  as  |)art  of  the  register  and 
grille  line. 

Additional  information.  j)rices.  and  general  data  are 
j>uhlished  by  the  company. 

More  Information?  Circle  Item  52  on  postcard,  page  85. 

5-Ton  Air  Conditioners 

Five-ton.  air-cooled,  summer  air  conditioners,  to  he 
used  in  commercial  and  largt*  residential  applications, 
ha\e  been  put  into  production  h\  Armstrong  Furnace  Fo.. 
Colund)US.  Ohio.  The  new  unit  is  constructed  so  that  the 
dealer  has  the  least  possible  difficultv  in  installing  it.  As 
with  the  2-  and  3-ton  units,  the  5-ton  condensing  unit 
( illustrated  I .  in  its  aluminized  steel  cabinet,  is  installed 
outside  the  building. 

Both  the  evaporators  and  condensing  units  are  .shipj)ed 
assembled.  The  condens¬ 
ing  unit  carries  a  com¬ 
plete  charge  of  liquid  re¬ 
frigerant.  The  blowers 
in  the  condenser,  there 
are  two.  are  13  in.  wide. 

\\  ith  their  l;i-hp  motors, 
they  are  capable  of  de¬ 
livering  5000  cfm  across 
the  condenser  coil.  The  unit  is  being  offered  in  230-v, 
.single  phase  and  208-220-v,  three  phase.  Both  the  single 
and  three  phase  units  have  double  overload  protection 
for  the  compressor. 

Ihe  onlv  electrical  connections  the  installing  dealer 
must  make  outside  the  building  are  the  power  leads  to  the 
compressor  contactor  and  the  low  voltage  wires  to  the 
compressor  contactor  solenoid.  Inside  the  building  only 
the  evaporator  blower  and  the  thermostat  have  to  be  con¬ 
nected.  All  other  wiring  is  done  at  the  factory. 

At  the  present  time  R5,  R8,  and  R9  evaporator  sections 
are  available.  The  R5  is  the  vertical  independent  evapora¬ 
tor  containing  its  own  13-in.  squirrel  cage  blower.  It  may 


be  installed  upright  beside  the  basement  furnace  and,  w  ith 
minor  duct  changes,  mav  use  the  same  air  distribution 
s\stem.  The  R9  horizontal  independent  evaporator  unit 
is  useful  as  a  suspended  space  cooler  where  there  is  no 
central  heating  svstem  or  where  warm  air  heating  is  not 
being  used. 

The  R8  Ls  a  horizontal  (low  evaporator  unit  for  use  w  ith 
a  forced  air  heating  system.  It  must  be  installed  in  the 
plenum  bebtre  anv  distribution  pipes  are  taken  off.  It  is 
suitable  for  use  with  a  horiz(»ntal  furnace,  although  it  may 
be  installed  with  other  models  as  well. 

The  filters  and  blower  of  the  furnace  must  bo  used  with 
the  R8.  but  these  are  part  of  the  R5  ami  R9.  Both  have 
as  standard  equipment  13-in.  stjuirrel  cage  blowers  with 
i/4-hp  motors,  which  will  deli\er  2(KHI  eftn  through  their 
filters. 

More  Information?  Circle  Item  53  on  postcard,  page  85. 

Straight-or-Angle  Valve 

\  two-wa\.  (low  control  valve  which  is  adaptable  to 
eilh(*r  -traight  or  angle  installa¬ 
tions  is  announced  bv  Bell  ^ 

(htsselt  Fo..  Morton  drove.  Ill. 

I  he  valve  is  used  to  prevent 
gra\it\  circulation  in  a  forced 
hot  water  heating  s\steni  when 
the  boo>ter  pump  i-;  not  in  oper¬ 
ation. 

Designed  to  r<*duc(‘  the 
amount  of  iiuentory  needed  for 
this  t\pe  of  valve,  the  new  pat¬ 
tern.  designated  SA.  is  avail¬ 
able  in  1,  \\\‘  and  D  ^.-in. 
sizes.  It  replaces  the  individual  straight  or  angle  pattern 
\al\es  of  the  same  size. 

An  arrow  is  cast  onto  the  bodv  of  the  val\e  to  indicate 
the  direction  of  (low  for  straight  or  angle  installations. 
The  arrow  serves  as  a  guide  to  the  installer.  A  plug  is 
installed  in  the  unused  opening. 

More  Information?  Circle  Item  54  on  postcard,  page  85. 

Masonry  Drills 

Fle\en  tungsten,  carbide-tipped  masonry  drills  are  add¬ 
ed  to  the  Proto  line  by  Plomb  Tool  Fo..  Los  Angeles, 
Falif.  They  are  designed  for  high-s|H‘ed  drilling  through 
concrete,  brick,  marble,  granite,  stone,  tile,  plaster,  as¬ 
phalt.  jdastics.  asbestos,  wallboard.  glass,  reinforcing  steel, 
and  steel  beams  embedded  in  masonry. 

1  he  drills  are  turned  by  rotary  electric  and  air  drills. 

I  hev  are  used  principally  by  masonry  workers,  builders, 
contractors,  plumbers,  electricians,  shop  repairmen, 
miners,  and  home  craftsmen. 

Six  of  the  eleven  drills,  for  3/16  to  ^A-in.  holes,  are  the 
solid  cutter  type.  They  have  no  dead  center  and.  there¬ 
fore,  oj)erate  w  ith  only  a  modest  pressure. 

Five  drills,  for  ’’s  to  lVK*ifi-  holes,  are  the  hollow  core 
t\pe.  Thev  have  three  or  more  cutters,  which  drill  the 
outside  ring,  leaving  a  removable  core.  Multiple  spirals 
.speed  the  work  by  removing  dust. 

More  Information?  Circle  Item  55  on  postcard,  page  85. 

{^Continued  on  page  132 1 
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DEPENDABILITY 


file  one  tiling  in 
heating  yon  dare 
not  overlook 


Petro  rotary  oil  burners  are  dependable 
because  of  their  simple  design  and 
sound,  rugged  construction 

Sluggish  heavy  oil  (No.  6)  is  easily  controlled  by 
a  system  that  is  remarkably  free  from  mechanical 
“gimmicks."  It's  like  this: 

1.  A  simple  oil  heater  automatically  warms  the 
oil  to  a  point  where  viscosity  is  constant.  (See  chart.) 

2.  A  magnetic  valve  passes  the  oil  to  the  nozzle 
when  it  is  warm  enough  for  accurate  metering  and 
instant  ignition. 

That  is  the  basic  idea  of  the  Petro  Thermal  Vis¬ 
cosity  Principle.  It  isn't  fancy;  it  isn't  temperamental: 
but  it  STA\  S  ON  THE  JOB.  Petro  owners  need  not 
be  impressed  by  metering  pumps,  viscosity  compensat¬ 
ing  vaKes.  or  other  complicated  mechanisms  found 
in  many  burners. 

All  this  and  fuel  economy  too 

Petro  oil  burners  have  been  the  steady,  reliable  work 
horses  in  heavy  oil  firing  for  over  50  years.  They  have 
saved  their  owners  untold  thousands  of  dollars  by 
efhcient  firing  of  the  viscous  industrial  oils,  which 
cost  less  per  gallon,  and  are  richer  in  heat 
value  than  the  light  oils.  - 

Gas-oil  models  also  available  ^ 

The  ability  to  switch  fuels  at  a  moment's  t 

notice  protects  against  fuel  emergencies  |  “ 

and  cuts  fuel  costs.  Any  Petro  rotary  oil  :  .«> 

burner  (including  those  now  in  use)  can  be  I 

readily  combined  w  ith  the  Petro  gas  burner.  I  — 

providing  a  dual-fuel  firing  system  in  a 
single  integrated  unit.  ~ 

For  further  information  use  the  accom-  _ 

panying  coupon,  or  look  in  the  yellow'  o.l. 

telephone  directory  pages  under  Oil  Burn- 
ers  for  name  of  your  Petro  dealer.  _ 


Above  this  temperature  heavy 
oils  ore  highly  fluid.  All  oils 
opprooch  0  common  viscosity. 


Heating  plant  in  the  Midvale 
School,  Madison,  Wis.  The 
two  Petro  rotary  oil  burners 
are  equipped  for  automatic 
modulating  flame  control. 


SCCOftS 


OVER  50  YEARS  OF  LEAOERSHIP  IN 
AUTOMATIC  HEATING  AND  POWER  EQUIPMENT 


PETRO 

.1222  West  106th  Street,  Cleveland  11,  Ohio. 

(In  Canada:  2231  Bloor  Street  W.,  Toronto,  Ontario.) 

Please  send  me  literature  and  specification  sheets  on  money-saving 
Petro  commercial  and  industrial  burners. 

Name _  . .  _  _  _ _ 

Company _ _  _  _ _ 

.Vddress _ _ _ : _ ^ _ 

City _ _  _ _  State _ 


AIR  CONDITIONING,  HEATING  AND  VENTILATING,  MAY,  1956 


131 


News  of  Equipment  and  Materials 
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Insulation  Blowing  Machine 

An  automatic  insulation  blowing  machine,  which  blows 
mineral  wool  and  many  other  types  of  insulating  material, 
is  introduced  by  The  I  niversal  Insulating  Machine  Co., 
V  an  Wert,  Ohio. 

Named  the  Ultra-Matic, 
the  machine  can  be  con¬ 
trolled  by  the  hose  man 
through  a  remotely  con¬ 
trolled.  magnetic  disc-t\pe, 
electric  clutch.  Another  fea¬ 
ture  of  the  machine  is  a 
straight  gravity  feed 
through  the  shredder  to  the 
feeder  which  prevents  ma¬ 
terial  from  bridging  in  the 
hopper  or  plugging  the 
shredder. 

To  meet  the  requirements  of  various  types  of  jobs,  the 
machine  has  eight  different  feeding  s{)eeds,  which  are 
controlled  by  an  eight-position  sliding  baffle  between  the 
shredder  and  feeder.  This  baffle  makes  it  possible  to  cut 
off  the  feeder  completely  for  blowing  out  and  cleaning  the 
hose.  Shear  keys  that  can  be  replaced  in  30  to  60  seconds 
protect  the  feeder  and  hopper  agitator  from  damage. 

There  are  four  models  of  the  blowing  machine:  the 
IH-47,  with  a  17-hp,  water-cooled  engine  and  a  2' ^-in. 
blower;  the  IH-59,  with  a  17-hp,  water-cooled  engine  and 
a  3  in.  blower;  the  W-47,  with  a  1.5-hp.  air-cooled  engine 
and  a  2V^-in.  blower;  and  the  W-.39,  with  a  l.vhp,  air¬ 
cooled  engine  and  a  3-in.  blower. 

More  information?  Circle  Item  56  on  postcard,  page  85. 


Potentiometer  Recorder 

An  electronic  potentiometer-recorder  of  the  null-balanc¬ 
ing  type  has  been  developed  by  Wheelco  Instruments  Div.. 
Barber-Colman  Co.,  Rockford,  Ill.  The  unit  is  completely 
self-contained  and  requires  only  an  external  sensing  de¬ 
vice. 

Designated  Series  «300<).  the  recorder  is  available  in  a 
range  of  models  which 
measure,  indicate,  control, 
and  give  a  permanent  rec¬ 
ord  of  such  variables  as 
temperature,  speed,  strain, 
hydrogen  ion  (pH),  and 
other  quantities  that  can 
be  resolved  into  electrical 
signals.  Most  important 
applications  of  the  instru¬ 
ment  are:  (1)  for  measurement  and  control  of  tempera¬ 
tures  in  the  pyrometric  range;  (2)  as  a  resistance  ther¬ 
mometer-type  of  system;  (3)  to  measure  speed;  (4)  as 
a  radiation  receiver  (pyrometer);  (5)  for  any  function 
which  can  be  resolved  to  a  d-c  signal  load  and  the  meas¬ 
urement  of  pressures  through  the  use  of  a  strain  gage 
(primary  element). 

Access  and  adjustments  to  the  instrument  are  permitted 
by  an  outer  door  that  sw  ings  open  180  deg  to  permit  close 
examination  of  the  chart.  Both  the  chart  rolls  and  the 


chart  and  recorder  drive  assembly  swing  out  180  deg  in 
the  opposite  direction  by  means  of  a  two-way  operating 
knob,  riie  calibrated  slide  wire  remains  in  positive  contact 
at  all  times. 

The  instrument  is  available  in  a  selection  of  standard 
scale  ranges  which  can  be  changed  without  a  soldering 
iron  or  the  necessity  to  change  the  slitle  w  ire.  The  ampli¬ 
fier  chassis  uses  plug-in  components  with  standard  elec- 
trcniic  tubes. 

More  information?  Circle  Item  57  on  postcard,  page  85. 

Anti-Vibrotion  Fastener 

A  rubber  bushing  in  one  end  of  which  is  bonded  a 
threaded  hex  bras.s  nut.  the  opposite  end  being  pro\  ided 
with  a  flange,  is  being  produced  bv  Hockwell  Prodm  ts 
dorp..  Newark,  N.  J. 

(lalled  Well-Nut,  the  fasteners  will  give  an  airtight  and 
watertight  seal  and  will  hold  where  panels  are  too  thin 
to  be  ta|)ped  to  take  a  screw.  I  hev  are  suitable  for  making 
attachments  to  porcelain,  thin  plastics,  glas.s.  laminated 
wtMxl.  sheet  metal,  insulation  board,  or  anv  composition 
material  for  which  normal  methods  are  unsuitable.  Due 
to  their  rubber  exterior  they  will  not  damage  or  chi|) 
p(»rcelain  or  other  similar  materials. 

The  nuts  can  be  assembled  from  one  side  as  it  is  not 
necessary  to  have  rear  access.  'I'hey  come  in  a  range  of 
diameters  from  3/l(>  to  * in.  thread  sizes  6/32.  16/32, 
and  (4. 

More  information?  Circle  Item  58  on  postcard,  page  85. 


Round  Ceiling  Diffuser 

A  round,  step-down  type,  ceiling  diffuser  for  heating 
and  cooling  is  being  manufactured  by  The  Lima  Register 
Co..  Lima,  Ohio. 

Designated  Series  6.3, 
the  unit  has  curved  con¬ 
tour.  step-down  rings 
without  straight  edges. 

This  provides  maximum 
free  area  and  efficient 
distribution  of  supply 
air  in  all  directions  at 
an  angle  to  eliminate 
ceiling  streak.s  and  in¬ 
duce  recirculation  of 
room  air.  It  is  available  in  seven  sizes  from  6  to  22  in.  in 
diameter. 

Ihe  diffuser's  damper  assenddy  bas  built-in,  sj)ring- 
loaded,  butterflv  dam{)ers  which  provide  full  center  open¬ 
ing  for  air  deliverv  through  the  center  of  the  diffuser,  and 
full  shutoff.  The  volume  control  Ls  in  the  damper  assembly 
for  balancing  a  system.  W'hen  the  damper  is  not  used,  a 
ring  is  available  to  facilitate  installation. 

Like  the  company’s  square  ceiling  diffuser,  the  round 
ceiling  diffuser  has  a  jx‘rmanent  light  beige  finish  to  har¬ 
monize  with  modern  ceilings;  it  does  not  require  repaint¬ 
ing.  .'\  sponge  rubber  gasket  provides  a  seal  against  air 
leaks. 

More  information?  Circle  Item  59  on  postcard,  page  85. 

(Continued  on  page  1.34) 
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Cwitral  Dauphin  High  School.  Harrisburg.  Pa..  Arch  :  Edmund  Gaorgt  Good.  Jr 


GrKt  Wilday  School.  Rosalia.  N.  J..  Arch.;  Ernast  T.  Brown 


Mill  Road  School.  N.  Marrick.  L.  I  .  N.  Y.,  Arch  Fradaric  P.  Wiadarsum 


Cornalius  Straat  School.  E.  Hampstaad.  L.  t..  N  Y..  Arch.;  Fradaric  P.  Wiadarsum 


. . .  modern  schools  use  draft  inducers 
—  not  tall  chimneys. 


Induced  draft  is  the  out¬ 
standing  development  in 
modern  heating  boiler  oper¬ 
ation.  There  is  no  longer 
need  for  tall  unsightly  chim¬ 
neys.  Wing  motorized  Draft 
Inducers  easily  solve  the 
draft  requirements. The  only 
chimney  needed  is  a  stub 
stack  to  vent  exhaust  gases. 
Architects  find  this  fits  ad¬ 
mirably  into  modern,  low, 
functional  school  designs 
where  the  outmoded  tall 
chimney  would  be  impos¬ 
sible  from  an  esthetic  stand¬ 
point.  Other  advantages  are 
lower  fuel  costs,  lower 


capital  costs,  and,  of  course, 
positive  adequate  uniform 
draft  regardless  of  wind 
or  weather. 

In  confirmation  of  the  above, 
there  are  over  1000  Wing 
Draft  Inducer  installations  in 
schools  alone,  in  all  parts  of 
the  country,  burning  oil,  gas 
or  solid  fuels.  Hundreds 
more  are  being  specified  by 
architects  and  engineers  as 
the  unprecedented  school 
program  continues.  Write 
today  for  a  copy  of  Bulletin 
1-56  and  special  Schools 
Bulletin  SCH-1. 


CMIMNCV  MtG«  ENOUGH  TO  ClEA*  THE  tOOf  - - 1 

□□□□  ! 

WING  DRAFT  INDUCER  —  - 

4  WRNACE  J  / 

Wing 


L.J. 


Wing  Mfg.Co. 


158  Vreeland  Mills  Road,  Linden,  N.  J. 


Factoxies:  Linden,  N.  J.  and  Montreal,  Canada 


REVOLVING 

HEATERS 


WING  FRESH  AIR 
SUPPLY  HEATERS 


WING 

BLOWERS 


Write  for 
bulletins. 
Use  the 
coupon. 


DRAFT  INDUCERS 


I  L.  I.  Wing  Mfg.  Co.  AC-5 

I  158  Vreeland  Mills  Rd.,  Linden,  N.  J. 

I  Please  send  copy  of  Draft  Inducer  Bulletin  1-56  and 
I  Schools  Bulletin  SCH-1. 

I  Name  . . . — 

j  Firm —  . - . 

I  Address  - -  - - 

j  City . - . . Zone _ State. . 

I 
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Baseboard  Radiators 


A  line  of  baseboard  radiators  for  hot  water,  perimeter 
heating  is  announced  lev¬ 
ied  d  e  r  s  -  ()  u  i  g  a  n  ('  o  I  p.. 

Trentcen,  N.  J. 

Designated  Model  L.  the 
radiator  is  fabricated  of 
copper  tube  with  aluminum 
fins  spaced  !«>  per  ft.  The 
fins,  mechanicallv  bonded 
to  the  tube,  are  corrugated 
for  strength,  and  the 
mounting  holes  are  ecjuip- 
ped  with  flanged  collars  for  larger  area  contact  with  the 
tube.  Through  mandril  exjeansion,  the  tubing  is  expanded 
at  the  fin  junctures  to  make  a  tight  fit  for  eflicient  heat 
transfer. 

More  information?  Circle  Item  60  on  postcard,  page  85. 


Flush  Stud  Fasteners 

Three  studs,  designed  to  perform  construction  or  main¬ 
tenance  fastening  jobs  where  stud  heads  should  be  ccmi- 
paratively  flush  with  the  surface,  are  introduced  bv  Kem- 
ingtoti  Arms  Co.,  Inc.,  Bridgeport,  Conn.,  for  use  with 
powder-actuated  tools. 

The  studs  have  flat  heads,  are  %  in.  in  diameter  and 
in.  thick,  and  have  thin  shanks.  When  used  in  the 
company's  Model  455  stud  driver,  no  extra  washer  or  disc 
under  the  stud  head  is  required.  The  studs  can  be  driven 
with  22-caliber  power  loads. 

One  stud  is  1%  in.  long  and  is  used  to  fasten  metal 
lath,  metal  ducts,  and  other  light  sheet  metal  to  concrete, 
as  well  as  masonry  ties  to  concrete  or  blocks.  Another 
stud.  2Vk  in.  long,  is  suitable  for  furring  strips  to  concrete 
or  blocks.  The  third  stud  is  SVs  in.  long  and  is  designed 
to  fasten  wooden  two-by-four’s  to  concrete  and  for  shor¬ 
ing  and  form  work. 

Users  equipped  with  the  Model  455  stud  driver  with  a 
Vi-in.  barrel  can  adjust  the  tool  for  the  new  studs,  as 
well  as  a  full  line  of  heavy  duty  studs,  with  a  %-in.  barrel 
conversion  kit.  The  stud  driver  can  be  converted  from  a 
^4-in.  stud  capacity  to  ’3it-in.  on  the  job. 

More  information?  Circle  Item  61  on  postcard,  page  85. 

Cooling  Capacity  Booster 

A  spined  tube  for  increasing  the  capacity  of  refrigera¬ 
tion  and  air  conditioning  systems  has  been  developed  by 
Heatron.  Inc..  York,  Pa. 

Named  Thermek.  the 
device  has  an  inner  tube, 
to  w  hich  the  liquid  line  is 
connected,  that  has  been 
machined  around  and 
along  its  outer  surface  to 
produce  a  closely  packed 
array  of  spines,  which 
serve  as  a  heat  transfer  surface.  The  spines  remain  at¬ 
tached  to  the  tube  and  are  an  integral  part  of  the  parent 
metal. 


The  device  takes  the  place  of  the  usual  drier  loop.  By 
sub-cooling  the  liquid,  the  compressor  is  made  more  ef¬ 
fective.  and  the  likelihood  of  exce.ssive  flash  gas  being 
generated  is  reduced.  Among  the  advantages  claimed  for 
the  device  are:  increased  capacity  of  the  expansion  valve; 
m<»re  of  the  evaporator  surface  is  utilized;  suction  line 
sweating  is  reduced  or  stopped;  smoother  valve  operation; 
overall  system  caj)acitv  is  increased. 

By  installing  the  booster  as  a  water-cooled  condenser, 
extra  cooling  may  be  added  to  air-cooled  systems. 

Shell  diameters  (outer  shell  I  range  from  l-^s  t‘> 
in.:  overall  lengths  from  12  to  27  in.  Li(]uid  line  connec¬ 
tions  mav  be  Vl-  '??<•»  '*r  in.:  suction  line  connectioi\s 
/L--  ’’s.  'h  or  ”s  i'l. 

More  information?  Circle  Item  62  on  postcard,  page  85. 

Liquid  Ejector 

An  ejector  for  pumping, 
being  marketed  at  c(»m- 
j)etitive  (|uantitv  prices  by 
Ihe  Bruner  Porp.,  Mil¬ 
waukee,  W  is. 

Available  in  four  stock 
capacities,  the  ejector  is 
constructed  with  a  forged 
brass  body  and  a  remov¬ 
able  brass  nozzle.  The  op¬ 
erating  flow  rates  of  stock  models  range  from  (t.8  to  2.4 
gpni. 

In  addition  to  the  four  stock  imulels.  other  comhina- 
tions  are  available  for  sptH-ial  applications. 

Detailed  information  and  prices  are  published  by  the 
company. 

More  information?  Circle  Item  63  on  postcard,  page  85. 


Hospital  Fixtures 

.A  line  of  hospital  fixtures,  combining  a  large  drain 
shelf  with  a  wash  sink,  is  announced  by  Crane  Co..  (4ii- 
cago.  Ill. 

Stvled  by  industrial  designer  Henry  Dreyfuss.  the 
fixtures  are  made  of  a  vitreous  glazed  earthenware,  called 
Duraclay,  that  expands  and  contracts  under  extreme  tem- 
jierature  changes,  without  cracking  or  crazing. 

Designed  for  a  range  of  hospital  uses,  the  new  fixtures 
are  suitable  for  installations  in  examination  or  treatment 
rooms,  central  service,  or  for  general  laboratory  service. 
1  hev  include:  1)  A  surgeon’s  lavatory  and  instrument 
tray  equipped  with  a  knee-action  mixing  valve,  and  a 
gooseneck  spout  mounted  at  the  rear  of  the  basin.  2)  A 
laboratory  sink  with  indexed,  wrist-action  blade  handles 
and  a  gooseneck  spout,  all  mounted  at  the  rear  of  the 
basin.  3)  An  all-purpose  sink  with  a  floor  mounted,  double 
pedal,  mixing  valve,  a  gooseneck  spout,  and  a  shower- 
head  mounted  on  the  back.  This  fixture  can  also  be  fur¬ 
nished  with  a  wall-mounted,  foot  pedal  valve.  4 1  A  sur¬ 
geon’s  wash-up  and  instrument  tray  with  wrist-action 
blade  handles  and  a  gooseneck  spout  mounted  on  the 
hack. 

More  information?  Circle  Item  64  on  postcard,  page  85. 

(Continued  on  pope  136) 
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Richards-Wilcox  more  than  doubles 
heating  capacity 

...cuts  heat  operating  costs  in  half! 


This  Drovo  CoonferHo,  on  the  far  wall,  dis¬ 
tributes  heat  up  to  150  feet  away.  Richards- 
Wilcox’s  complete  Dravo  system  of  25 
units  provides  21,700,000  btu  per  hour  to  a 
6  acre  plant  area.  Ductwork  visible  is  part 
of  abandoned  steam  heating  system. 


At  the  Richards-Wilcox  plant,  Dravo  heaters 
serve  dual  heating  jobs — heating  both  the 
local  area  and,  through  duct  take-offs,  serve 
adjacent  areas. 


the  records  show  that  Dravo  heaters 
provided  more  than  enough  heating 
capacity  for  complete  worker  comfort 
and  had  cut  operating  costs  to  less  than 
half  of  the  former  system.  Service  costs, 
too,  were  SO^i,  less  than  anticipated. 

Such  economy  is  only  a  part  of  the 
many  exclusive  advantages  Dravo 
heaters  can  bring  in  heating  your  plant, 
warehouse  or  building.  It  will  pay  you 
to  thoroughly  investigate  quality  Dravo 
heating  systems — and  see  the  dollars 
and  cents  reasons  behind  every  feature. 
For  prompt  information,  mail  the 
coupon  today. 


Plant  heating  problems  first  began  for 
the  Richards-Wilcox  Manufacturing  Co. 
of  Aurora,  Illinois,  during  World  War 
II.  Then,  the  existing  steam  plant,  oper¬ 
ating  at  full  capacity,  could  not  meet  the 
heat  requirements  for  new  production 
areas.  Immediate  solution  was  the  addi¬ 
tion  of  two  warm  air  space  heaters. 

Later,  a  750,000  btu  Dravo  Counterflo 
heater  was  installed  to  serve  additional 
expansion.  But  in  1951,  facing  even 
more  expansion,  Richards-Wilcox  plant 
men  thoroughly  surveyed  their  total 
plant  heating  problem. 

The  existing  boiler  had  to  be  modern¬ 
ized,  an  additional  boiler  and  accessory 
equipment  had  to  be  added.  Operating 
costs  of  this  contemplated  step  were 
discouragingly  high!  Experience  with 
space  heaters  suggested  an  alternative 
that  promised  real  economies — dis¬ 
mantling  of  the  steam  plant  and  con¬ 
verting  the  entire  plant  to  warm  air 
heating.  This  plan  was  adopted  on  a 
3  year  basis. 

From  1951  through  1953,  twenty-four 
Dravo  Counterflo  heaters  were  put  into 
service.  Richards-Wilcox  personnel  in¬ 
stalled  recording  instruments  on  every 
unit  to  determine  fuel  consumption  and 
efficiency.  After  two  years  of  service. 


Dravo  Corporation,  Department  A-3905 
Fifth  &  Liberty  Avenues 
Pittsburgh  22,  Pa. 

I  am  interested  in  Drovo  Heaters  for 


CORPORATION 
Pittsburgh  22,  Pennsylvania 
Representatives  in  principal  cities 


I  I  Please  send  literature 
I  I  Please  have  a  representative  call 


Noma 


Company. 


Addrasi 
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(Continued  from  page  134) 

Two-Piece  Tube  Fittings 

A  line  of  tube  fittings  which  consists  of  two  parts,  re¬ 
quires  no  flaring  of  the  tube,  and  permits  re-use  of  tubing 
is  molded  by  Jaco  Mfg.  Co.,  Cleveland,  Ohio,  from 
Du  Font’s  Zytel  Nylon  resin. 

A  third  part  is  unneces¬ 
sary  because  the  compres¬ 
sion  section  is  an  integral 
part  of  the  nut.  The  fittings, 
which  can  he  used  w  ith  any 
type  of  tubing,  metal  or 
plastic,  are  available  for 
tubing  w  ith  outside  diame¬ 
ters  ranging  from  to 
1/2  in.  Pipe  sizes  run  from 
^8  to  V2  io. 

The  design  of  these  fittings  does  not  require  lubes  cut 
to  exact  lengths.  Connections  can  he  made  without  in¬ 
denting  or  necking  the  tubing,  thu.s,  both  fitting  and  tubes 
can  be  re-used. 

The  fittings  have  been  submitted  to  standard  vibration 
tests  and  have  gone  to  over  22  million  cycles  with  no 
fracture  occurring.  The  burst  strength  of  the  fittings  is 
in  excess  of  that  required  for  the  tubes  for  which  they 
are  intended.  Because  the  material  is  a  non-conductor,  the 
danger  of  electrolytic  corrosion  at  joints  is  eliminated. 
More  information?  Circle  Item  65  on  postcard,  page  85. 

Line  of  Radiators 

A  line  of  free-standing  (illustrated  I  and  recessed  radi¬ 
ant  and  convection  type 
radiators  is  announced 
by  Dunkirk  Radiator 
Corp.,  Dunkirk.  \.  Y. 

Made  of  cast  iron,  the 
radiators,  named  Blue 
Circle  are  designed  for 
a  wide  range  of  re.'iden- 
tial  and  non-residential 
uses.  Integral  fins  direct 
heat  outward  into  the  room  through  grille  o|H‘nings,  and, 
being  integral,  all  surface  is  prime  surface. 

\\  hen  installed  free  standing,  the  radiators  project  5-in. 
into  the  room.  Thev  are  available  with  or  without  inlet 
grilles  at  the  bottom  and  are  supplied  in  lengths  from  U- 
to  99-in.,  in  increments  and  in  a  20-in.  height. 

No  covers  are  required  and  a  complete  unit  can  be 
painted  to  conform  to  decorative  .schemes. 

More  information?  Circle  Item  66  on  postcard,  page  85. 


Two  7  1/2  -Amp  Room  Coolers 

Two  room  air  conditioners  that  draw  71/2  amp  of  elec¬ 
trical  current  are  featured  in  the  1956  line  of  Yorkaire 
Hi-  Ef  room  air  conditioners  made  by  York  Corp.,  York, 
Pa. 

Available  in  !•>-  and  ’ij-hp,  the  units  produce  ample 
cooling  and  usually  can  be  installed  without  the  added 
cost  of  re-wiring  and  installation  of  outlets.  This  is  of 
particular  intere.st  to  owners  of  older  homes  but  applies 


as  well  to  many  newer  homes  which  do  not  have  ade(]uate 
electrical  facilities. 

A  single  dial  controls  the  fan  motor,  cooling,  and  de- 
humidifying  of  the  units.  A  separate  thermostat  control 
may  be  set  to  any  point  to  switch  the  cooling  s\stem  off 
automatically  when  the  room  is  sullicientlv  cooled.  An 
outside  air  control  dial  permits  regulating  the  amount  of 
outside  air  brought  into  the  room.  All  controls  are  located 
on  the  front  of  the  unit  and  are  protected  by  a  cover  to 
discourage  tampering. 

Called  Power  Saver,  the  •^j-hp  air  conditioners  can  be 
mounted  flush  with  drapes  inside  the  room,  or  flush  with 
the  building  outside.  The  grille  permits  the  cooled  air  to 
be  directed  to  anv  or  all  parts  of  the  room. 

The  cooling  system  is  sealed  with  a  welding  flame  to 
prevent  dirt,  dust,  and  moisture  from  seeping  in  and  re¬ 
frigerant  from  leaking  out.  The  cooling  circuit  is  pro¬ 
tected  for  five  years. 

More  information?  Circle  Item  67  on  postcard,  page  85. 

Lightweight  Water  Cooler 

Eight  enough  to  be  carried  by  one  person,  an  oflice  t\pe 
water  cooler,  capable  of  cooling 
2.1  gph.  is  made  by  Cordley  & 

Hayes.  New  York.  N.  \  .  The  unit's 
cooling  capacity  is  maintained  at 
9()-deg  E  room  temperatures. 

Occupying  1  sq  ft  of  floctr  space, 
the  btdtle  tyj)e  cooler  is  designed 
for  use  in  areas  where  space  is  at  a 
premium.  It  weighs  70  Ih  and  is 
36  in.  high. 

Other  features  include  a  plastic 
bottle  ring  to  assure  purity  of 
drinking  water,  a  non-breakable  plastic  drain  bucket,  and 
thermostatic  control.  It  uses  an  hermetically  sealed,  1/6- 
hp  compressor  which  re<juires  no  sound  absorbing  ma¬ 
terial.  The  cooler  needs  no  plumhing  connections. 

More  Information?  Circle  Item  68  on  postcard,  page  85. 

Two  Larger  Liquid  Coolers 

Two  larger  cajiacitv  remote-t\ jk*,  licpiid  coolers  are 
added  to  the  line  of 
Temprite  Products 
(]orp.,  Birntingham, 

Mich.  There  are  now 
four  models  available  in 
capacitie.s  ranging  from 
5  to  24  gph  that  are  de¬ 
signed  for  couling  water 
and  light  oils. 

The  cooler  can  be  installed  in  any  convenient  remote 
location  and  piped  directly  to  single  or  multiple  outlets. 

In  addition  to  drinking  water  cooling  for  restaurants, 
cafeterias,  schools,  office  buildings,  and  factories,  the 
units  are  recommended  for  water  temperature  control  in 
photo  and  X-rav  processing  and  c(»mmercial-industrial 
applications  such  as  jacket  cooling,  coolant  cooling,  and 
welding  electrode  cooling. 

More  information?  Circle  Item  69  on  postcard,  page  85. 

{Concluded  on  page  1315) 
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THE  MARK  OF  QUALITY 


22  out  of  23  stores  in  new 


iLECTMC-ELSCTIiONIC 


shopping  center  choose  Barber-Colman 


Automatic 


Automatic  Controls  for 


Controls 


CENTRAL  FAN  SYSTEMS 
UNIT  HEATERS 
MULTI-ZONE  UNITS 
PACKAGE  AIR  CONDITIONERS 


.  all  types  of  conditioned  air  equipment  under 
one  roof!  Barber-Colman  met  these  chal¬ 
lenges  with  simpler,  faster,  more 
flexible  automatic  controls. 


DBt 

ter 

COfli 

rrof. 

•  •  GiGCil 

rfcofu 

New  Shclbyville  Rood  Ploxa  Shopping  Center,  Generol  contractors:  Dohlem  Construction  Company,  Louisville 

near  Louisville,  Kentucky  Air  Conditioning  contractors:  The  Stewart  Distributing  Company,  Louisville 


The  new  Shclbyville  Road  Plaza,  just  out  of  Louisville,  is  typic'al  of  the  fast  nationwide  trend 
towards  modern  merchandising  centers.  Just  as  typical  is  the  trend  towards  electric-electronic  control 
of  heating  and  air  conditioning.  With  electricity,  you  get  instantaneous  action,  and  true 
positive  positioning  control.  Join  the  trend  to  "better  control  .  .  .  electrically.” 


Barber-Colman  Company 


DEPT.  E,  1302  ROCK  ST.,  ROCKFORD,  ILLINOIS,  U.  S.  A. 
Field  Offices  in  principal  cities 
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{Concludetl  frotn  [Hige  l.'tOl 

Lavatory  Hangs  on  Wall 

A  wall-hanging  shelf  lavatory,  named  Juneau,  has  been 
designed  by  Kohler  Co.. 

Kohler.  Wis.,  for  use  in 
schools,  apartments,  hospi¬ 
tals.  hotels,  and  other  pub¬ 
lic  buildings. 

A  feature  of  the  fixture  is 
its  integral  wall  support 
which  gives  it  four  addi¬ 
tional  inches  of  wall  bear¬ 
ing  surface.  Two  screw 
holes  are  provided  on  the  under  side  of  the  lavatory  for 
anchoring  it  to  the  wall. 

Measuring  19  x  17  in.,  the  fixture  is  recommended  for 
use  either  singly  or  in  batteries.  It  is  made  of  vitreous 
china  and  has  a  glass-hard  surface.  Its  dio-in.  shelf  is  un¬ 
obstructed,  with  fittings  mounted  over  the  basin,  and  the 
1-in.  back  protects  the  wall  against  splashing. 

The  company  is  optionally  furnishing  the  fixture  drilletl 
for  the  installation  of  a  soaj)  dispenser. 

More  information?  Circle  Item  70  on  postcard,  page  83. 


(as  illustrated)  in  any  of  a  number  of  different  possible 
arrangements. 

Jhe  meter  body  and  companion  parL>  are  iiiadi'  of 
aluminum  with  brass  or  stainless  steel  trim.  I  he  meter 
can  be  used  as  a  wall  or  panel-mounted  instrument. 

More  information?  Circle  Item  71  on  postcard,  page  85. 


Low  Pressure  Pipe 

Ceneral  purpose  plastic  pipe  is  introduced  liv  (Jiesflex 
(]orp.,  honkers.  .\.  ^  .,  for  low  jiressure  installations. 

The  general  purpose  pijie  is  being  made  for  ust^  on  jobs 
not  requiring  the  extra  pre.-sure  protection  jirovided  b\ 
7.5-  or  lOU-lb  pressure  ftifn*.  It  is  made  of  \irgin  resin, 
polyethylene  and  will  be  available  in  sizes  fr<»m  (i;  t*' 
4  in. 

\\  hen  used  according  to  its  temperature  and  pressure 
specifications,  the  j)ipe  is  guaranteed  for  20  vears  in  the 
sun  and  for  .50  years  in  the  ground.  It  is  recommended 
for  all  low  pressure  applications,  for  electrical  and  tele¬ 
phone  conduits,  and  btr  the  indurtrial  piping  of  cor- 
rosixe  rnpiids. 

More  information?  Circle  Item  72  on  postcard,  page  85. 


Air  or  Gas  Flowmeter 

A  vane-type  flowmeter  for  air  or  gas.  .\o.  1050,  is  being 
offered  by  Instrument  l)iv.,  Scully-Jones  and  Cio..  Chi¬ 
cago,  Ill.  The  instrument  is  designed  for  a  constant  pres¬ 
sure  drop  across  the  meter  and  may  he  used  for  indi¬ 
cating.  controlling,  signal  alarm,  safety  shutoff,  scfjuence 
starting  or  shutdown,  and  simi¬ 
lar  applications. 

The  operation  of  the  flowmeter 
is  as  follows:  As  the  vane  rotates 
with  an  increase  in  flow,  the  area 
between  the  end  of  the  vane  and 
the  flexible  spline  in  the  meter 
body  increases.  This  increase  ap¬ 
proximates  the  law  of  squares. 

By  varx  ing  the  weight  of  the 
vane,  and  the  area,  various  capac¬ 
ities  can  be  produced.  The  area  is  shaped  to  provide  an 
exenly  divided  scale,  and  the  pointer  movement  on  the 
dial  is  multiplied  by  gearing  to  jxroduce  a  dial  that  is 
easily  read  at  a  distance. 

Adjustments  are  provided  to  correct  calibration  for 
densities  of  different  ga«es.  The  adjustments  move  the 
interior  curved  spine,  changing  the  distance  hetxxeen  the 
vane  and  spine.  The  meter  cannot  be  damaged  by  excess 
flow  or  pressure.  It  is  calibrated  against  gravity  and  has 
no  springs,  bellows,  or  diaphragms.  Because  it  is  a  drx 
meter,  there  are  no  liquid  columns  to  blow,  and  no  zero 
adjustments  necesary. 

The  flowmeter  is  made  in  three  standard  bodx  sizes 
xvith  standard  scale  diameters  of  and  6  in.  Readable 
accuracy  is  0.5%  and  calibrated  accuracy  from  2  to  5%, 
depending  on  .scale  range  and  diameter.  For  scale  ranges 
up  to  .50  cfm,  all  the  gas  passes  through  the  meter  making 
it  j)ractically  independent  of  pij)e  restrictions  and  el¬ 
bows.  Scale  ranges  oxer  .50  cfm  are  connected  in  shunt 


Make-Up  Air  Washers 

\  line  of  rubb(‘r  lined,  acid-proof  air  xxashers  is  made 
bx  Aulomotixe  Rubber  (.o..  Inc..  Detroit.  Mich. 

Designed  for  integration  into  plant  xentilation  sxstems. 
the  units  constitute  Albo  air  wash  sxstems.  Ihex  are 
ca|)able  of  eliminating  t(»xic 
fumes  and  corrosixt's  from  ex¬ 
haust  gases. 

Ihe  x\ashei>  are  t‘qui|)ped 
optioiiallx  with  a  straight- 
through  air  inlet  and  dis¬ 
charge  ( illustrated  I  :  widi  a 
bottom  air  itdet  and  a  top  air 
discharge*;  or  xxith  an  end  in- 
Ic-t  and  end  discharge  and 
an  added  doxxnstream  access 
hatch.  Standard  units  are  axailable  in  capacities  from 
7200  to  .57,000  cfm. 

l  abricalc’d  of  3/ 10-in.  stc'el  plate,  the*  cross  lloxx  type* 
xxashers  are  xxelcled  inside*  and  out.  I  he  stc*cl  shell  is  sand 
blasted  and  linc*cl  with  shc*et  rubber.  All  outlc*ts  are  face- 
lined  with  rubber,  continuous  xxith  the  inside  membrane. 

I  he  units  have  no  moving  jearts. 

F.ach  unit  is  proxided  with  a  lengthwise  sump  approxi¬ 
mately  10  X  12  in.  and  flanged.  2-in.,  .side  outlets  for  con- 
nc*ction  to  the  recirculation  system,  overfloxv  line,  cjuick 
clumping  line,  steam  line  for  outside*  installation  xxintcr 
heating,  make  up  xxater  line*.  an<|  cpjick-fill  line.  Dne 
flanged,  2-in.,  toji  inlc*t  leading  to  the  distribution  sxstc*m 
is  also  prox  idc*d.  One  10  x  24-in.  access  hatch  is  a  standard 
c-omponent  on  each  of  the  unit.'i.  ( )thc*r  ac  (  (*ssoric*s  are 
pretvided  to  m(*et  spec  ial  conditions  and  sp(*cificatic(ns. 

The  lic]uid  distribution  sxstem  of  the  air  washers  i.s  a 
graxity  fee*cl.  overflow  Ixpe  to  prexent  clogging  and  to 
eliminate  back  pressure  on  the*  rt*(  irculation  or  xvatt*r 
fc*ed  line. 

More  information?  Circle  Item  73  on  postcard,  page  85. 
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rating  selection  available  in  Allis-Chalmers  MOTORS 


ZJo  meet  y,our  neeaA . . . 

Allis-Chalmers  Offers  Complete  line 
of  Rib-Type  MOTORS 
^  from  1  to  100  Hp 


Allis-Chalmers,  a  pioneer  in  rib-type 
TEFC  motor  design,  is  the  only 
leading  manufacturer  offering  a  com¬ 
plete  line  of  these  motors  from  1  to 
100  hp.  The  many  cost-saving  fea¬ 
tures  of  deep-rib  construction  can  be 
applied  in  a  variety  of  uses . . .  both 
indoors  and  out. 

Here’s  why  these  motors  can  cut 
service  costs: 

MORE  cooling  surface  —  Rib- 
type  design  provides  reserve  cooling 
capacity  in  dirty  locations. 

MORE  iron— Cast-iron  frame  and 
external  parts  assure  rigidity  and  re¬ 
sistance  to  corrosion. 

MORE  copper  —  Allis-Chalmers 
greater  use  of  copper  increases  elec¬ 
trical  life. 

MORE  lubrication  provisions 

—  Large  grease  reservoirs  surround 
bearings.  Provision  made  for  in- 
service  relubrication  —  important 
where  moisture  or  corrosive  vapors 
contaminate  grease. 


As  a  new  machinery  component 
or  as  replacement,  specify  Allis- 
Chalmers.  To  find  out  more,  contact 
your  nearby  Allis-Chalmers  distrib¬ 
utor,  district  office,  or  write  Allis- 
Chalmers,  General  Products  Division, 
Milwaukee  1,  Wisconsin. 

A-4943 
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BOOK  REVIEWS 

1‘iihlicalions  nhslractcd  in  this  department 
should  be  ordered  direct  jrom  publisher. 

REFRIGERATION  MANUAL 

A  iH*\\  tliird  rdilion  of  the  I  raiie  Uefrijieralioii  Manual 
•las  heeti  |*ul>li>luHl  hy  The  Trane  Company  following  a 
eomplele  revision  of  its  text  tc*  include  up-to-date  develop¬ 
ments  on  installation,  operation  and  servicing  of  refriji- 
eration  ecpiipment. 

The  purpose  of  the  manual  is  to  aid  the  eontraelor  and 
others  interested  in  understanding  equipment  used  in  the 
refrigeratiiui  industry. 

Now  in  its  fourteenth  printing  since  first  published  in 
19t(),  the  manual  includes  new  information  on  condenser 
fouling  factors,  motors  and  motor  control  ecjuipment. 
mufflers,  single  and  multiple  compressor  piping  arrange¬ 
ments.  calculating  Freon-22  piping  sizes,  pipe  hanging 
and  insulation  of  piping,  and  Freon-22  charging. 

In  addition,  new  tables  have  been  added  to  the  chapter 
devoted  t<i  thermostatic  exjiansion  valves.  These  include 
capacitv  tables,  and  tables  concerning  factors  which  affect 
their  selection.  All  components  of  refrigeration  systems 
are  discussed  in  the  manual. 

Trane  Refrif^eration  Manual,  The  Trane  Co.,  La  Crosse. 
If  is.  Has  21  chapters,  13  j  pages.  Price  $1 .30. 

1956  GUIDE 

The  Heating  Ventilating  Air  (londitioning  (iuide  I'TTt*, 
the  .‘idth  edition  published  hy  the  American  .Society  of 
Heating  and  Air-Conditioning  Engineers,  is  now  avail¬ 
able  and  contains  the  latest  technical  and  e(juipment  in¬ 
formation  of  interest  to  the  profession  and  industry.  The 
technical  data  section  of  this  34th  edition  contains  1.1 7(t 
pages.  The  catalog  data  section  presents  material  concern¬ 
ing  the  products  of  333  manufacturers. 

Particular  attention  has  been  given  t<»  the  presentation 
of  heat  transmissiem  coellicients  of  building  materials.  An 
important  result  is  that  the  design  values  for  conductivity 
and  conductance  are  inclmled  for  main  more  materials 
than  in  anv  other  previous  (iuide.  More  tables  make  it 
easy  to  compute  the  effect  of  adding  air  spaces  or  insula¬ 
tions  to  walls,  ceilings  or  floors. 

Other  material  which  has  been  rewritlen  is  that  con¬ 
cerned  with  automatic  control  and  a  description  of  cur¬ 
rent  control  <‘(piipment  using  the  latest  nomenclature. 

The  technical  data  continue  to  he  presented  in  53  chap¬ 
ters  grouped  under  seven  sections. 

1936  Guide.  Available  at  $12.  .Size  6  x  9  inches,  blue 
cloth  bound.  American  Society  of  Heating  and  Air-Con- 
ditioning  Engineers,  62  U  orth  St.,  i\ew  York  13,  V.  1'. 

AIR  CONDITIONING  RATINGS 

Two  new  standards  on  the  testing  and  rating  of  air-con¬ 
ditioning  and  refrigeration  e(|uipment  have  been  drafted 
and  published  by  Air-Conditioning  and  Refrigeration  In¬ 
stitute. 

The  first -(  ARI  Standard  410-56.  Forced  Circulation 
Air-(]ooling  Coils)  specifies  minimum  requirements  for 
forrcd-circulation  air-cooling  coils  for  apjilication  under 


nonfro^ting  comlitions  and  applies  to  air-cooling  roils 
using  cither  water  or  volatile  refrigerants.  This  Standard 
includes  minimum  e<{uipment.  methoils  of  rating  and  test¬ 
ing.  design,  construction  and  safety  provisions. 

The  other  (  ARI  Standard  411.  Standard  for  Methoils 
of  Testing  and  Rating  Forced-Circulation  Air-Cooling  and 
\ir-Heating  Coils  I  prescribes  methods  of  testing  and  rat¬ 
ing  both  air-cooling  and  air-heating  coils  to  assure  uni¬ 
form  capacity  information  on  the  coil-.  It  aUo  descrilx*' 
and  specifies  tlu*  basis  of  rating,  te.-t  eipiipmcnt  and  ap¬ 
paratus.  te.'t  methods  and  procedures.  te>l  data,  calcula- 
lion>  to  be  made  from  te.-t  data,  and  a  definition  of  terms 
to  be  Used  in  testing  and  rating  of  c(pii|)ment. 

ARI  Standards,  published  by  Air-Conditioning  anil 
Refrigeration  Institute.  1116  Connecticut  Are..  A.  If  ., 

If  ashington  6,  I).  C..  Standard  110-36,  23  cents.  Standard 
111,  $1  a  copy. 

SOLAR  ENERGY 

The  Association  for  \|»plipd  .''nlar  l.nergv  has  an¬ 
nounced  the  publication  of  the  proiecdings  of  the  World 
.'svmposium  on  Applied  Solar  Fnergv,  Publi.-hetl  bv  Stan¬ 
ford  Research  Instiute  for  the  Association,  the  proceed¬ 
ings  i.s  considered  a  major  |>ublication  in  the  solar  energv 
field.  Running  3lM)  jiages.  it  contains  30  pajicrs  bv  inter- 
nationalv  recognized  authorities  on  solar  energv. 

Subjects  include  solar  water  heaters,  solar  collector  de¬ 
sign,  solar  energv  conversion  and  algal  culture  studie.'. 
An  ojiening  7-page  section  contains  pictorial  highlights 
of  symposium  sessions  and  of  the  .“^olai  Engineering  Ex¬ 
hibit.  held  in  conjunction  with  the  svinpo-tium.  Final  sec¬ 
tion  is  a  summary  of  the  concluding  session,  a  round¬ 
table  discussion,  which  deals  with  The  Future  o  f  A|)plie.l 
Solar  Fnergv. 

Available  from  the  Association  for  Applied  .Solar  Ener¬ 
gy,  20t  Heard  Ruilding,  Phoenix,  Ariz.  Price,  $3. 

COMPACT  HEAT  EXCHANGERS 

A  comprehensive  treatment  of  conijiact  heat  transfer 
surfaces,  including  all  of  the  types  in  use  today,  is  con¬ 
tained  in  Compact  Heat  Exchangers,  by  W.  M.  Kays  and 
A.  E.  London,  professors  of  mechanical  engineering.  Stan¬ 
ford  I  niversily,  I’alo  Alto,  Calif. 

The  objectives  of  the  authors  are  to  make  available  to 
heat  *‘xchanger  designers,  the  results  of  experimental  and 
anaivtical  work  on  compact  heat  transfer  surfaces.  As  the 
result  of  projects  initiated  by  the  Office  of  Naval  Research. 
22  reports  were  issued  since  1948  that  dealt  with  compact 
heat  transfer  surfaces.  This  book  presents  in  one  volume  a 
common  treatment  of  all  the  data  in  these  reports.  Also 
included  in  the  book  are  supplementary  data  of  other 
investigations. 

A  chapter  is  devoted  to  heat  exchanger  performance 
theory  developed  around  the  effectiveness  versus  number 
of  heat  transfer  units  concept.  Sample  problems,  based  on 
this  theory,  are  included  in  an  appendix. 

A  substantial  part  of  the  data  presented  was  formerly 
only  available  in  research  reports. 

Compact  Heat  Exchangers,  by  If  .  M.  Kays  and  .1.  L. 
London.  Cloth  bound,  x  10^/^  inches,  136  pages.  Pub¬ 
lished  by  The  \ational  Press,  Palo  Alto,  Calif.  Price,  $3. 

{Continued  on  page  1  12) 
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One  handwheel  fits  40*different  valves 


Only  Walworth  Bronze  Valves  give  you 
this  degree  of  interchangeability 

With  standardized  Walworth  Bronze  Valve  parts  you  maintain  the 
greatest  number  of  valves  with  the  smallest  inventory  of  basic  parts. 
Handwheels  are  just  one  example.  Fourteen  different  sizes  of  hand- 
wheels  are  all  you  need  for  fifty  lines  of  gate,  globe,  and  angle  valves, 
involving  420  individual  valves. 

The  Walworth  system  of  interchangeability  of  parts  for  Bronze 
Valves  is  unsurpassed  by  any  manufacturer  in  the  field.  In  addition 
to  Bronze  Valves,  Walworth  produces  valves  and  pipe  fittings  of  iron, 
steel,  special  alloys,  and  rigid  polyvinyl  chloride  (PVC). 

Learn  more  about  Walworth  interchangeability.  Contact  your  local 
Walworth  Distributor  or  nearby  Walworth  Sales  Office.  Ask  for 
literature. 


60  East  42nd  Street,  New  York  17,  New  York 


SUBSIDIARIES:  alloy  steel  products  co.  conoflow  corporation  m«h  valve  t  fittings  co. 

SOUTHWEST  FABRICATING  ft  WELDING  CO.,  INC.  WALWORTH  COMPANY  OF  CANADA,  LTD. 
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{Continued  from  ixifie  140) 

COOLING  GUIDE 

A  ?tej)-l»v-?te|)  procedure  for  calculating  of  residential 
cooling  load.s  is  presented  in  the  new  1-H-K  Guide  C-HO, 
published  by  the  Instiute  of  Boiler  and  Radiator  Manu¬ 
facturers  and  available  June  1.  The  guide  is  prepared  for 
use  hv  anyone  in  the  heating-cooling  field,  regardless  of 
previous  experience  or  technical  training.  It  was  partic- 
ularlv  designed  to  save  the  installer  time,  effort  and  error 
hv  eliminating  much  of  the  long-hand  figuring  conven¬ 
tionally  required. 

(iuide  G-3()  incorporates  main  time-saving  features, 
such  as  consolidated  tables  for  determining  area  and  vol¬ 
ume  without  use  of  mathematics. 

Also  included  in  the  cooMng  guide  are  definitions  of 
basic  terms  (cooling  load,  dew  point,  refrigeration  cycle, 
etc.  I .  Another  section  outlines  the  importance  and  pro¬ 
cedure  for  making  a  survey  prior  to  computing  a  cooling 
load.  This  is  fcdimved  by  a  listing  of  11  steps  which  will 
accurately  take  the  insta'ler  from  start  to  finish  in  his 
calculation. 

New  calculation  sheets,  designated  No.  3(K)1.  have  been 
prejiared  for  use  along  with  the  cooling  guide.  They  are 
designed  for  logical  recording  of  information  as  the  cal¬ 
culation  procedure  is  followed.  Contractors  have  long 
been  familiar  with  similar  calculation  sheets  which  are 
used  with  various  other  1-B-R  guides. 

l-li-K  Guide  C-dO.  Prices:  $1  for  the  ^uide  and  $].2i 
for  50  calculation  sheets.  Available  from  Instiute  of  Boiler 
and  Radiator  Manufacturers,  6011  hifth  Ive.,  \eu  )  orh, 
V.  }  . 

•  •  • 

DmiNAGK  Fittings^ — American  Standard  Cast-Brass  Sol¬ 
der-Joint  Drainage  Fittings.  B  10.24- 19oo.  a  21-page  doc¬ 
ument  covering  all  cast-brass  so’der-joint  drainage  fittings 
designed  for  use  with  cojiper  water  tube,  is  available  from 
American  Standards  Association.  70  Fast  4oth  St..  New 
^ Ork  17.  N.  \ at  81.2.")  a  copv.  It  describes  various  types 
and  gives  standard  pitches.  ai)bre\  iations  for  connections 
and  standard  sizes,  and  also  shows  standard  methods  of 
ilesignating  openings  for  reducing  fittings,  nationally- 
agreed  upon  markings  and  tolerances,  and  minimum  re- 
(|uirements  for  material.  This  standard  is  a  revision  of  the 
American  Standard  of  the  same  name  which  was  ap¬ 
proved  in  1953.  The  new  edition  has  been  expanded  to 
include  tw<»  sizes  of  closet  one-quarter  bends,  and  a  series 
of  reducing  sizes  for  45  degree  long  turn  T-A  and 
double  long  turn  T-Y  fittings.  It  coritains  12  tables.  70 
diagrams. 

I'UKKMoi)^ NAMiGs — A  standard  size  book.  “Principles  of 
(Ihemical  engineering  I  hermod\ namics".  by  Frnest  I). 
\\  ilson.  Professor  of  Chemical  FYigineering  and  Chemls- 
tr\.  Worcester  Polytechnic  Institute,  and  Harold  C.  Hies, 
Shell  l)eveloi)ment  Company.  In  this  book,  thermody¬ 
namics  is  presented  as  a  tool  and  a  method  of  approach 
to  the  solution  of  industrial  problems.  The  book  is  one 
of  the  publisher's  Chemical  engineering  Series.  Price 
87.50.  Published  by  Mc(iraw-Hill  Book  Co..  330  W  .  41st 
St.,  New'  A Ork,  N.  A . 


Piping  Identification — A  revised  American  Standard 
scheme  for  the  identification  of  piping  systems  ( ASA 
A13. 1-1956)  has  been  published  by  the  American  Society 
of  Mechanical  engineers  and  is  available  from  that  organ¬ 
ization  at  29  W.  39th  Street,  New  York  10.  N.  A  .  Price  SI. 
It  covers  a  systematic  plan  for  identif\ing  the  contents  of 
a  piping  system  from  markings  and  coloring  of  the  pipe 
line. 

M  ass  Transfer  Operations^  This  book,  one  of  the  pub¬ 
lishers'  series  on  chemical  engineering,  introduces  the 
reader  to  the  general  features  of  diffusion  and  the  tech- 
ni(|ues  used  in  humidification  and  dehumidification,  gas 
absorption,  distillation,  dry  ing,  thermal  diffusion  and  sim¬ 
ilar  mass  transfer  o{K*rations.  1  he  author  is  Robert  F. 
Ireybal.  Professor  of  Chemical  Kngineering.  New  ^oik 
IniAersity.  (>66  pages.  Price  .89.59.  Published  bA  the 
McGraw-ilill  Book  Co.,  330  \\  .  41st  St..  New  A Ork,  N.  A  . 

Petroi.eI  \i  PRODI  (;ts  —  A  c«>mpilation  prepared  b\ 
American  .Society  for  Testing  Materials  Committee  l)-2 
entitled  AS'I  M  Standards  on  Petroleum  Products  and 
l.ubricants  includes  tentative  and  standard  methods  of 
test,  specifications,  definitions  of  terms  and  classifications 
<»f  |)etroleum  pr(»r!ucts  and  lubricants,  together  with  re¬ 
lated  information,  including  the  Report  of  Committ(*e  l)-2 
and  many  proposed  methods  of  test.  The  compilation  has 
been  publishe<l  annually  since  1927.  The  new  edition  in¬ 
cludes  1.59  standards.  41  of  which  are  new  or  revised 
since  the  previous  edition.  American  Socictv  for  Testing 
Materials.  1916  Race  St..  Philadelphia  .3.  Pa.  Pri«  e.  87.1.5 
for  cloth  and  86. .59  for  jtaper  co\ers. 

fREON-12  'Fari.es — A  new  conqiilation  entitled  Ihermo- 
dynamic  Properties  of  Freon-12  has  been  issued  by 
Kinetic  Chemicals  Div.,  Organic  Chemicals  Dept..  F.  I.  du 
Pont  de  Nemours  ik  (lo..  Inc..  \\  ibnington  9J!.  Ilcl.  Kailier 
tables,  developed  from  two  sets  of  equations,  contained 
a  slight  discontinuity  in  data;  the  new  tables  are  comph'te. 
consistent  and  continuous  throughout  the  entire  pressure 
and  temperature  range. 

Heat  Losses — “Calculating  Heat  Losses  "  is  the  title  of 
a  new  second  edition  of  Manual  3  of  the  National  \\  arm 
Air  Heating  and  Air  Conditioning  Association.  (49  Ln- 
gineers  Building.  Cleveland  14.  Ohio.  It  covers  a  simpli¬ 
fied  method  which  is  thoroughly  and  carefullv  explained 
and  includes  heat  loss  c«»eHicients  for  common  t\pes  of 
building  construction.  Also  included  is  a  sample  form  to 
be  used  for  making  heat  loss  calculations.  Price  (>9  cents. 

PiiYsicAi.-CiiEMicAi.  Properties  of  P'-tiiane-Nitrogen 
Mixtlre.s — The  Institute  of  (ias  rechnologv  has  i.ssued 
Research  Bulletin  26  on  Physical-Chemical  Properties  of 
Ethane-Nitrogen  Mixtures.  This  cf)mpletes  the  series  on 
methane-ethane-nitrogen  systems.  It  presents  data  on 
liquid-vapor  phase  e(|uilibria.  gas  phase  pressure-volume- 
temperature  relationships,  and  saturated  li<juid  and  vapor 
densities  for  the  ethane-nitrogen  systems.  Institute  of  Gas 
Technology,  17  W.  34th  St.,  Technology  Center.  Chicago 
16,  Ill.  Price,  .85. 
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This  Multi-million  dollar  Shopping  Center 

is  a  l\lu!l^  sSpeilde/t/  for  heat  and  power 

I 


'5!!PI 


Recently  completed  O'Neil-ShefField  Shopping 
Center  In  Sheffield  Township,  Ohio. 
Architects:  Weinberg  and  Teore,  Cleveland,  Ohio. 
Consulting  Engineers:  Superior  Engineering 
Company,  Cleveland,  Ohio. 

Heating  Controctor;  T.  O.  Murphy, 

Oberlin,  Ohio. 

York-SSipley  Distributor:  Allied  Oil  Company, 
Cleveland,  Ohio. 


mrjm 

m 

VS 

.  .  .  thanks  to  three  York-Power  Steam-Pak 
Generators  that  operate  only  as  the  load  demands 


The  larger  the  project,  the  more  accurately  you've 
got  to  figure  operating  costs— so  argued  the  Archi¬ 
tects  and  Engineers  responsible  for  the  mammoth 
O’Neil-Shetlield  shopping  center  illustrated  above. 

With  inellicient  equipment,  these  men  realized  their 
heating  costs  might  easily  get  out  of  hand.  For  this 
reason,  they  specified  and  installed  thrifty,  efficient 
York-Power  Steam-Paks. 

The  39  stores  in  this  modern  shopping  center  are 
hooked  into  a  heating  circuit  powered  by  3  York- 
Power  SPW400-6  Steam-Paks.  They  are  equipped 
with  full  modulation  and  each  cuts  in  automatically 
only  as  the  load  demands.  Under  ordinary  condi¬ 
tions,  only  one  generator  is  required  for  the  entire 
operation. 


Find  out  how  York-Power  units  can  mean  ma.ximum 
economy  and  etficiency  for  your  installation.  You  can 
depend  on  your  nearest  York-Shipley  Representative 
for  full  cooperation.  Call  him  today. 


YORK-SHIPLEY,  INC. 


YORK,  PENNSYLVANIA 
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DEGREE-DAYS  FOR  MARCH,  1956 

I  A)  Airport  readinci;  (C)  Citr  office  readinKs:  (O)  ReadioRS  at  a  point  on  outskirts  of  city. 

Air  CoKPiTioNiKC,  Heating  and  Ve.ntilatikg's  28th  Year  of  Publication  of  Monthly  DcRree-Day  Data 

I  March  Season  to  March  31,  incl.* 

City  - - 

_ i _ I  1955  I  Normal  2955-56  |  1954  55  |  Normal 


Abilene,  Texas  (A)  .  245 

Albany,  New  York  (A) .  1)45 

Albuquerque,  New  Mexico  (A) .  483 

Alpena,  Michigon  (C)  .  1226 

Anaconda,  Montana  (C)  .  (a) 

Asheville,  North  Corolina  (C) .  550 

Atlonto,  Georgia  (A)  .  348 

Atlontic  City,  New  Jersey  (C) .  768 

Augusta,  Georgia  (A)  .  319 

Boltimore,  Morylond  (C)  .  663 

Billings,  Montana  (A)  .  918 

Binghomton,  New  York  (C) .  1 068 

Birminghom,  Alabama  (A) .  354 

Bismarck,  North  Dakota  (A) .  1281 

Block  Islond,  Rhode  Island  (A) .  948 

Boise,  Idaho  (A)  .  710 

Boston,  Massochusetts  (A) .  966 

Boremon,  Montono  (C) .  (a) 

Buffolo,  New  York  (A) .  1 062 

Burlington,  Iowa  (A)  .  821 

Burlington,  Vermont  (A)  .  1273 

Butte,  Montano  (C) .  (a) 

Coiro,  Illinois  (C) .  479 

Charleston,  South  Corolina  (C) .  235 

Charlotte,  North  Carolina  (A)  .  430 

Chattanooga,  Tennessee  (A) .  427 

Cheyenne,  Wyoming  (A)  .  986 

Chicogo,  Illinois  (C) .  859 

Cincinnoti,  Ohio  (C) .  625 

Cleveland,  Ohio  (A) .  891 

Columbia,  Missouri  (A) .  647 

Columbia,  South  Carolino  (A) .  333 

Columbus,  Ohio  (C) .  768 

Concord,  New  Hampshire  (A) .  1218 

Concordia,  Kansas  (C) .  717 

Dallas,  Texas  (A) .  244 

Dayton,  Ohio  (A) .  811 

Deer  Lodge,  Montono  (C) .  (a) 

Denver,  Colorado  (A) .  764 

Des  Moines,  Iowa  (A)  .  916 

Detroit,  Michigan  (A)  .  1003 

Devils  Lake,  North  Dakota  (C) .  1 527 

Dodge  City,  Kansas  (A) .  614 

Dubuque,  Iowa  (A)  .  1038 

Duluth,  Minnesota  (C) .  1360 

Elkins,  West  Virginia  (A) .  799 

El  Paso,  Texas  (A) .  238 

Ely,  Nevoda  (A)  .  901 

Escanaba,  Michigan  (C)  .  1 284 

Evansville,  Indiana  (A) .  619 

Fargo,  North  Dakoto .  1 406 

Fort  Smith,  Arkansas  (A) .  407 

Fort  Wayne,  Indiana  (A) .  889 

Fort  Worth,  Texos  (A) .  260 

Fresno,  Colifornia  (A)  .  340 

Golveston,  Texos  (C) .  123 

Grand  Junction,  Colorado  (A) .  695 

Grand  Rapids,  Michigan  (A)  .  1076 

Green  Bay,  Wisconsin  (A) .  1 265 

Greensboro,  North  Carolina  (A) .  554 

Greenville,  South  Carolina  (A) .  417 

Harrisburg,  Pennsylvania  (A) .  824 

Hartford,  Connecticut  (A) .  1007 

Hatteras,  North  Carolina  (C) .  418 

Havre,  Montana  (C)  .  1 008 

Helena,  Montana  (A) .  971 

Houston,  Texas  (C)  .  131 

Huron,  South  Dokota  (A) .  1187 

Indianapolis,  Indiana  (A) .  763 

Jackson,  Mississippi  (A) .  310 

Kansas  City,  Missouri  (A)  .  613 

Knoxville,  Tennessee  (A)  .  466 

Lo  Crosse,  Wisconsin  (A) .  1198 


fal  Data  not  available. 

•Heating  season  cumulative,  from  Sept.  1. 

••Same  normal  figures  as  previously  listed  by  Heating  and  Ventilat¬ 
ing  since  new  figures  are  not  available.  All  other  normal  figures  in  this 
table  are  based  on  a  30-year  period  covering  1921  to  1950,  inclusive, 
recently  compiled  and  published  bv  the  U,  S.  Weather  Bureau. 

Figures  in  this  table,  with  eight  exceptions,  based  on  local  weather 


275 

344 

2450 

2193 

2594 

982 

989 

6306 

5867 

6045 

538 

589 

3547 

3865 

4030 

1  162 

1156 

6668 

6406 

6604 

1323 

1081** 

(a) 

6735 

6737*' 

491 

572 

3804 

3849 

3677 

304 

404 

2703 

2695 

2673 

658 

729 

4218 

4072 

4060 

264 

308 

2481 

2471 

2076 

549 

61  1 

3994 

3791 

3804 

1  199 

958 

6540 

5864 

6091 

897 

927 

5900 

5550 

5662 

286 

378 

2681 

2634 

2630 

1283 

1187 

8833 

7379 

7839 

843 

865 

4946 

4597 

4782 

887 

719 

5107 

5492 

5096 

841 

849 

5217 

4793 

4972 

1333 

1096** 

(a) 

6884 

6993* 

959 

992 

5857 

5530 

5769 

838 

822 

5730 

5344 

5463 

1  126 

1107 

6920 

6627 

6739 

1355 

1048** 

(a) 

7152 

6683* 

492 

523 

3642 

3458 

3527 

169 

260 

1795 

1791 

1726 

356 

449 

3003 

2997 

3004 

375 

467 

3231 

3190 

3160 

1116 

1029 

6087 

6921 

6138 

848 

845** 

5178 

4963 

5246* 

553 

645 

•  4108 

3925 

41  10 

812 

874 

5293 

3985 

5196 

663 

698 

4692 

4346 

4632 

261 

318 

2545 

2557 

2207 

701 

741 

4857 

4548 

4694 

1031 

1029 

6593 

61  17 

6486 

767 

725 

5245 

4692 

4816 

276 

288 

2244 

2094 

2197 

742 

781 

5137 

4883 

4938 

1293 

1056** 

(a) 

7121 

7125* 

878 

800 

5021 

51  1  1 

5073 

902 

868 

6213 

5646 

5745 

900 

558 

5614 

5328 

5527 

1564 

1314 

9593 

8294 

8551 

703 

694 

4640 

4318 

4561 

1023 

983 

6644 

6266 

6349 

1474 

1252 

8361 

7994 

7929 

714 

797 

5243 

5151 

4979 

284 

330 

2112 

2457 

2531 

1034 

921 

6152 

6726 

6120 

1226 

1203 

7029 

6718 

7059 

586 

589 

4281 

4069 

4013 

1487 

1231 

8932 

8024 

8082 

419 

418 

3251 

3014 

3037 

840 

874 

5579 

5257 

5475 

284 

308 

2294 

2136 

2266 

337 

304 

2350 

2652 

2344 

142 

176 

1000 

981 

1181 

816 

738 

4647 

5507 

5226 

982 

1008 

6087 

5754 

6041 

1176 

1132 

7267 

6912 

7019 

452 

528 

3721 

2639 

3519 

377 

442 

3004 

3015 

2867 

705 

750 

4855 

4648 

4693 

883 

871 

5561 

5205 

5365 

291 

394 

2589 

2382 

2196 

1279 

1076 

8094 

6562 

7120 

1357 

1017 

7454 

7008 

6952 

157 

166 

1122 

1  116 

1249 

1130 

1032 

8149 

6820 

6959 

751 

772 

5123 

4883 

4973 

242 

299 

2296 

2187 

2121 

657 

666 

4593 

4186 

4477 

404 

500 

3457 

3404 

3344 

1123 

1035 

7212 

6580 

6743 

bureau  reports.  Exceptions  are  Utica  and  Lewiston,  figures  for  which  are 
furnished  through  the  courtesy  of  Coke  Sales  Department,  Central  New 
York  Power  Corp.,  Utica,  N.  S’.,  and  Norman  E.  Ross,  Bursar,  Bates  Col¬ 
lege,  Lewiston,  Me.,  respectively;  Anaconda,  Bozeman,  Butte,  Deer  Lodge 
and  Livingston,  Mont.,  through  the  courtesy  of  the  Montana  Power 
Company.  Tacoma  figures  through  the  courtesy  of  the  Tacoma  News 
Tribune.  [Table  concluded  on  page  146] 
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.condensed  consumer  reports 
from  the  files  of 

stan 


registe 

and 


grille 


A  v\e^  ''®'  'v  \o 


I 


baseboard  register  no.  551 

Frozen  front  woj  in  osnif; 

found  (Old  corners  wherever  he'd  sit 
fc.  .»l.  «,.55rs 
“  *•«  "'"Fort  in  profusion! 


STANDARD 


MORAL:  If  you  want  to  keep 
your  customers  happy 
mail  this  coupon 
and  make  it  snappy!  - 


...first  in  engineering  for  indoor  comfort 

STANDARD  STAMRINO  A  RIRPORATINO  CO. 

3141  W.  49»h  Place,  Chicago  32,  Illinois 

Gentlemen;  Pleose  send  me  your  new  cotolog  showing  the  complete 
line  of  STANDARD  STAMPING  REGISTERS  AND  GRILLES. 


Compony. 


Degree-Days  for  March,  1956  (Concluded) 


(A)  Airport  readinit;  (C)  City  office  remdinci:  (O)  Readings  at  a  point  on  outskirts  of  citT. 


Alt  Conditioning,  Heating  and  Vintilating’s  28th  Year  of  Publication  of  Monthly  Degree-Day  Data 

City 

March 

ScaxMi  to  March  iiicl.* 

1956  1  1955  1  Normal 

1955-56  1  1954-55  |  Normal 

Lender,  Wyoming  (A) 


Lewiston,  Maine  (O)  . 

Lincoln,  Nebraska  (C) . 

Little  Rock,  Arkansas  (A)  .  .  . 
Livingston,  Montana  (C)  .... 
Los  Angeles,  California  (C)  .  . 
Louisville,  Kentucky  (A)  .... 
Lynchburg,  Virginio  (A)  .... 

Mocon,  Georgia  (A) . 

Madison,  Wisconsin  (C) . 

Morquette,  Michigon  (C)  .... 
Memphis,  Tennessee  (A)  .... 
Meridian,  Mississippi  (A)  .... 
Milwaukee,  Wisconsin  (A)  .  .  . 
Minneapolis,  Minnesoto  (A)  .  . 

Moline,  Illinois  (A)  . 

Montgomery,  Alobomo  (A)  .  . 
Nontucket,  Mossochusetts  (A) 
Nashville,  Tennessee  (A)  .... 
New  Haven,  Connecticut  (A) 
New  Orleons,  Louisiana  (C)  . 
New  York,  New  York  (C)  .... 
Newark,  New  Jersey  (A)  .... 

Norfolk,  Virginia  (A) . 

North  Platte,  Nebroska  (A)  .  . 
Oak  Ridge,  Tennessee  (C)  ... 
Oakland,  California  (A)  .... 
Oklahoma  City,  Oklahoma  (A) 

Omoha,  Nebroska  (A) . 

Parkersburg,  West  Virginia  (C) 

Peoria,  Illinois  (A) . 

Philodelphia,  Pennsylvonio  (C) 

Phoenix,  Arizona  (A) . 

Pittsburgh,  Pennsylvonio  (C)  . 

Pittsfield,  Moss.  (A) . 

Pocatello,  Idaho  (A) . 

Portlond,  Maine  (A) . 

Portlond,  Oregon  (C) . 

Providence,  Rhode  Island  (A)  . 

Pueblo,  Colorado  (A) . 

Raleigh,  North  Carolina  (A)  .  . 
Rapid  City,  Sauth  Dakata  (A) 
Reading,  Pennsylvania  (C)  .  .  . 
Red  Bluff,  Califarnia  (A)  .... 

Reno,  Nevodo  (A) . 

Richmond,  Virginio  (A) . 

Rochester,  New  York  (A)  .  .  . 
Roswell,  New  Mexico  (A)  .  .  . 
Sacramento,  California  (C)  .  .  . 
St.  Joseph,  Missouri  (A)  .... 

St.  Louis,  Missouri  (C) . 

Salt  Lake  City,  Utoh  (A)  .... 
Son  Antonio,  Texas  (A)  .... 
Son  Diego,  California  (A)  .... 

Sandusky,  Ohio  (C)  . 

Son  Francisco,  Californio  (C)  . 
Soult  Ste.  Marie,  Michigan  (A) 

Sovonnah,  Georgia  (A) . 

Scranton,  Pennsylvania  (A)  .  . 
Seottle,  Washington  (C)  .... 

Sheridon,  Wyoming  (A) . 

Shreveport,  Louisiana  (A)  .... 

Sioux  City,  Iowa  (A) . 

Spokane,  Washington  (A)  .... 

Springfield,  Illinois  (A) . 

Springfield,  Missouri  (A)  .... 
Syracuse,  New  York  (A)  .... 
Tacoma,  Woshington  (C)  .  .  . 

Toledo,  Ohio  (A) . 

Topeka,  Konsos  (C) . 

Trenton,  New  Jersey  (C)  .... 

Tulsa,  Oklohoma  (A) . 

Utica,  New  York  (O)  . 

Valentine,  Nebroska  (A)  .... 
Wollo  Wollo,  Woshington  (C) 

Woshington,  D.  C.  (C) . 

Wichita,  Kansas  (A)  . 

Williston,  North  Dakota  (C)  .  . 
Winnemucca,  Nevada  (A)  .  .  . 
Yokimo,  Woshir>gton  (A)  .... 


997 

1  199 

1045 

1  176 

1025 

1093 

797 

839 

794 

385 

388 

401 

(o) 

1178 

967* 

150 

142 

212 

584 

542 

61  1 

606 

504 

584 

269 

214 

275 

1064 

1067 

101  1 

1227 

1241 

1181 

425 

398 

427 

285 

239 

309 

1036 

1021 

983 

1204 

121  1 

1057 

890 

891 

862 

274 

210 

288 

(a) 

863 

880 

479 

448 

498 

959 

856 

865 

103 

127 

163 

836 

733 

753 

864 

723 

760 

527 

388 

500 

856 

950 

887 

456 

465 

633 

409 

386 

360 

464 

491 

472 

841 

880 

831 

690 

(o) 

672 

801 

836 

828 

795 

632 

667 

131 

117 

175 

759 

656 

735 

1204 

1054 

1060 

900 

1076 

880 

1213 

1065 

1039 

589 

686 

515 

986 

861 

874 

747 

774 

775 

506 

372 

440 

953 

1119 

1045 

820 

688 

725 

341 

336 

336 

723 

808 

756 

578 

450 

550 

1118 

984 

992 

384 

418 

443 

297 

319 

317 

731 

749 

648 

589 

61  1 

620 

694 

871 

741 

140 

168 

190 

208 

163 

223 

903 

805 

853 

346 

311 

317 

1381 

1379 

1302 

253 

185 

238 

1033 

844 

859 

669 

721 

558 

1027 

1298 

1035 

267 

249 

272 

967 

985 

930 

890 

1041 

834 

730 

762 

713 

606 

620 

632 

1123 

970 

955 

672 

741 

595 

961 

869 

905 

632 

702 

669 

832 

703 

735 

429 

461 

485 

1141 

1021 

989’ 

980 

1041 

970 

612 

748 

564 

655 

526 

606 

602 

654 

619 

1  194 

1359 

1194 

813 

855 

794 

753 

858 

660 

6849 

6521 

7027 

6323 

6183 

6625 

5663 

5196 

5277 

2938 

2787 

2842 

(a) 

6187 

5985* 

1246 

1034 

1235 

4069 

3982 

4055 

3965 

3880 

3777 

2155 

2128 

1987 

6503 

6240 

6342 

6899 

6752 

6918 

3063 

2964 

2974 

2312 

2321 

2239 

6147 

5838 

6072 

7626 

6957 

6919 

5891 

5610 

5659 

2164 

2184 

2057 

(a) 

4672 

4871 

3465 

3423 

3284 

5214 

4925 

5128 

1  143 

1  101 

1  156 

4553 

4362 

4423 

4699 

4439 

4643 

3297 

3188 

3130 

6297 

5959 

5738 

3582 

3649 

3743 

2659 

2470 

2389 

3641 

3265 

3312 

5934 

5347 

5559 

4440 

(o) 

4271 

5462 

5229 

5408 

4246 

4019 

4061 

1263 

1396 

1430 

4628 

4427 

4496 

6732 

6299 

6475 

6006 

6632 

5962 

6596 

6069 

6406 

3848 

3528 

3500 

4365 

4967 

5213 

4935 

4781 

5023 

3402 

3263 

2874 

6560 

6001 

6359 

4648 

4434 

4510 

2395 

2615 

2318 

5056 

5356 

4946 

3783 

3650 

3618 

6103 

5727 

5862 

3208 

3232 

321  1 

2163 

2555 

2314 

5259 

4844 

4294 

4238 

3999 

4098 

4942 

5560 

5099 

1435 

1213 

1545 

1270 

1065 

1265 

5297 

4919 

5088 

2133 

2114 

1996 

7605 

7378 

7671 

1903 

1980 

1667 

5825 

5250 

5282 

4126 

3598 

3595 

6894 

6375 

6642 

2078 

2008 

2056 

6666 

6956 

6231 

6294 

5835 

5770 

5159 

4828 

4734 

4358 

4077 

4256 

6130 

5761 

5637 

4209 

3761 

3878 

5838 

5307 

5522 

4795 

4401 

4499 

4639 

4418 

4495 

3491 

3098 

3367 

6337 

6148 

5955’ 

6909 

6030 

6140 

4889 

4269 

4301 

3964 

3816 

3864 

4460 

4042 

4183 

8582 

7347 

7836 

5430 

6077 

5396 

6068 

4166 

5172 

For  footnotes,  see  patie  144. 
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DUAL  FEED  STEAM  DISTRIBUTING 
TUBE  COILS  .  available  m  fm  tube 
lengths— 78  through  120  m.— 1  and  2 
rows  deepwithSfin  s  pacings.  Operates 
as  two  coils  in  single  casing— supply 
and  condensate  connections  at  each 
end  — eliminates  stratification. 


WESTINGHOUSE  AIR  HANDLING 
COMBINATION  UNITS  in  13  basic 


DIRECT  EXPANSION  FOR  COOLING 
AND  DEHUMIDIFYING  3  4  5  and 

6  rows  deep. 


STANDARD  STEAM  HEATING  COILS 

.  ,  .  for  use  witfi  modulating  damper 
control— 1  and  2  rows  deep  with  3  fm 
spacings. 


NEW... 


WESTINGHOUSE  AIR  HANDLING 


sirRE...,f  iTi  v^stinghouse 


you  CAN  Si 


STEAM  DISTRIBUTING  TUBE  COILS 

.  .  ,  for  use  with  modulating  sheam  valve 
c_pntrol— 1  and  2  rows  deep  with  3  fin 
spacings. 


The  most  complete  line  for  every 
iob— Westinghouse  Air  Handling 
Combination  Units  handle  from 
500  to  48,500  CFM. 


These  versatile  units,  each  with  a  choice 
of  two  coil  face  areas;  in  five  coil  types 
(see  panel  at  right)  and  accessories  as 
required,  permit  you  to  select  from  the 
broadest  line  in  the  industry. 


Only  Westinghouse  Gives  You: 

•  High  Efficiency 


•  Quiet  Operation 

•  Non-Pulsating  Air  Flow 

•  Corrosion-Resistant  Construction 

•  High  Capacity— Low  Resistance  Coils 

•  Single  Equipment  Warranty 


For  complete  application  service,  call 
your  Consulting  Engineer  or  your  nearest 
Sturtevant  Division  Sales  Engineer  .  .  . 
or  write  Westinghouse  Electric  Corpora¬ 
tion,  Sturtevant  Division,  Department 
15E,  Hyde  Park,  Boston  36,  Mass. 


For  HEATING,  VENTILATING  and  AIR  CONDITIONING 


sizes  give  you  Unlimited  Selection . . . 


J*8059l 


NEWS  OF  THE  MONTH 


CONSTRUCTION  CONTRACTS 

awarded  in  March  soar  to  record  highs  for  eastern 
states.  Residential  awards  are  highest  in  history. 

Contract  award?;  for  future  con<struction  in  the  37  east¬ 
ern  states  soared  to  S2.3*>2  million  in  March,  according 
to  F.  W.  Dodge  Corporation. 

•  NEW  RECORDS  SET. — Several  new  records  were  set  hv 
the  March  figures:  ( 1)  The  total  was  the  highest  for  any 
March  in  history.  12^  above  March  of  last  year: 

(2 1  It  was  the  scond  highest  total  for  any  month  in 
history,  exceeded  oidy  hv  May,  1951.  when  atomic  energy 
contracts  of  nearly  a  hillion  dollars  were  let.  If  atomic 
energy  contracts  are  excluded,  March.  1956,  was  hy  far 
the  highest  month; 

(3|  Hesidential  awards  in  March  were  the  highest  for 
an\  nnuith  in  history,  and  the  total  of  SI. 105  million  was 
12' f  ahead  of  March.  1955; 

(Tl  1  he  first  ijuarter  of  1956  set  new  all-time  records 
for  total  contract  awards  and  for  each  major  categorv — 
residential,  non-residential  and  heavy  engineering. 

Other  details:  March  non-residential  building  was  up 
169^  over  March,  1955,  at  S1181  million.  First  quarter 
1956  totals  compared  with  the  same  period  for  1955  were: 
Total  construction,  up  17%;  non-residential.  up  17V<  : 
residential,  up  8% ;  and  heavy  engineering.  u|»  12'/y . 

INDUSTRIAL  CONTRACTOR 

cloaks  a  90-ft  quenching  chimney  in  an  effort  to 
complete  construction  despite  severe  winter  storms. 

In  order  to  meet  a  tight  building  schedule  at  Lorain, 
Ohio,  which  could  not  be  stalled  by  bad  weather.  The 
M.  W .  Kellog  Company  cloaked  a  96-ft  brick  chimney  it 
was  constructing  with  a  draw-string  cover. 

Sheltering  workmen  as  well  as  materials,  the  Neoprene- 
coated,  Nylon  tarpaulin  was  held  against  the  brickwork 


and  an  interior  skeletal  framework  by  «lraw-strings  at  the 
top  and  bottom  and  moved  upwards  as  building  jiro- 
gressed.  This  permitted  the  installation  of  heating  and 
lighting  units  so  that  the  work  force  was  able  to  build 
ap|)roximately  eight  to  nine  feet  of  brickwork  at  a  stretch 
in  relative  comfort. 

•  STORMS. — During  construction,  from  Januarv  15th  to 
March  15th.  there  were  twenty-six  da\s  of  below  freezing 
temj)eratures  rangitig  from  30  degrees  down  to  9  degrees. 
Rain,  sleet,  or  snow  fell  a  total  of  eighteen  davs,  and  the 
area  was  hit  with  one  of  the  most  severe  winter  storms  in 
its  history.  The  protection  afforded  by  the  tarpaulin  per¬ 
mitted  construction  to  proceed  with  the  loss  of  onlv  one 
working  day,  and  that  was  when  wind  velocities  exceeded 
J)5  mph. 

The  90-ft  (juenching  chimney,  approximately  twent\- 
two  feet  in  diameter  at  the  bottom  and  seventeen  feet  at 
the  top.  was  constructed  for  National  Tube  Company's 
coke  plant.  The  general  contractor  was  The  Koppers  (b»m- 
pany  of  Pittsburgh,  Pa. 

PLAN  TO  MERGE 

York  Corp.  with  Borg-Warner  is  approved  by  com¬ 
panies'  directors.  Part  of  diversification  program. 

Directors  of  Borg-W  arner  (b>rporation  and  York  Cor¬ 
poration  have  unanimously  a|)|)ro\ed  a  merger  of  the  two 
companies. 

•  EXCHANGE  YORK  SHARES. — I  nder  a  reorganization 
plan  Borg-Warner  will  succeed  to  all  of  the  a-sets  and 
assume  all  of  the  liabilities  of  York.  Kach  York  common 
sharebolder  will  receive  one-half  of  one  share  of  Borg- 
Warner  common  stock  for  each  share  of  York  common 
stock.  In  addition,  the  York  common  shareholders  would 
receive  S2  in  cash  for  each  share  of  York  common  stock. 

Recommendations  for  the  affiliation  were  submitted  to 
the  two  companies’  directors  bv  Roy  C.  Ingersoll.  chair¬ 
man  and  president  of  Borg-W  arner.  and  Stew  art  L.  I.auer, 
president  of  York.  Mr.  Lauer  will  recommend  that  the 
York  shareholders  approve  the  reorganization  plan  at  a 
special  meeting  to  be  held  in  June.  The  plan  is  also  subject 
to  the  approval  of  the  recpiisite  federal  authorities. 

•  DIVERSIFICATION  PROGRAM. — Mr.  Ingersoll  said  that 
the  merger  is  a  part  of  Borg-W  arner's  |)rogram  of  diver¬ 
sification.  When  it  becomes  effective,  York  will  l)e  oper¬ 
ated  as  a  separate  division.  Both  Mr.  Lauer  and  Mr. 
Ingersoll  felt  that  the  distribution  and  expansion  of  prod¬ 
ucts  would  be  greatly  enhanced  by  the  affiliation  of  the 
two  c«)mpanies. 

Borg-W  arner’s  1955  sales  in  diversified  fields,  includ¬ 
ing  home  appliances,  automotive  components,  farm  equip¬ 
ment,  aircraft  parts,  oil  field  equipment,  steel  and  plastics, 
totaled  $552,192,430  with  net  earnings  of  S41. 075.784. 
York’s  1955  sales,  including  commercial  and  domestic  air 
conditioning,  commercial  refrigeration  systems  and  allied 
lines,  were  S82.713.623  and  net  earnings  S2. 426.236. 
fAeic.s  continued  on  jHi^e  1 5(1 1 
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Fairbanks 


THREADLESS 


in  copper 
or  brass  piping 


“Fairco-Braze"  Threadless 
Valves  for  silver  brazed  joints. 

Cut  costs,  speed  installation  of  piping 
systems  handling  steam,  hot  or  cold 
water,  oil,  compressed  air,  carbon 
dioxide.  Freon  and  many  other  liquids 
and  gases. 

The  silver  brazed  connection  with¬ 
stands  tension,  compression,  torsion 
and  vibration  to  a  far  greater  degree 
than  any  other  type  joint. 


%  A  maker  of  fine  photographic  printing  papers 
was  plagued  by  intermittent  spoilage— evidently  caused  by 
some  airborne  impurity  too  dilute  to  be  identified  by  any 
means  of  analysis  at  hand. 

Connor  engineers  were  called  in  as  experts  on  air  purifi¬ 
cation.  They  installed  Dorex  test  equipment  to  determine  the 
nature  of  the  impurity.  Later,  these  test  units  were  analyzed 
in  the  Connor  laboratory  — revealing  the  cause  of  spoilage  as 
minute  quantities  of  phosphorus  originating  from  a  smelter 
some  miles  away 

As  a  result  of  these  findings,  Dorex  Air  Recovery  "C” 
Cells  were  installed  in  the  air  conditioning  system— and  the 
spoilage  stopped  immediately. 

This  is  one  example  of  how  Dorex  Air  Recovery  can 
purify  outside  air  for  sensitive  manufacturing  operations. 
Equally  important  is  the  positive  indoor  protection  Dorex 
can  provide  in  areas  where  smog  is  a  problem. 

Special  cases  aside,  Dorex  Air  Recovery  in  any  air  con¬ 
ditioning  or  ventilating  system  will  substantially  reduce  ( 1 ) 
the  needed  amount  of  outside  air,  ( 2 )  the  needed  capacity 
for  heating  and  cooling,  ( 3 )  installation  and  operating  costs. 
Write  us  for  full  information,  Connor  Engineering  Corpora¬ 
tion,  Dept.B-56 ,  Danbury.  Connecticut. 


Solder  End  Threadless  Valves  for 
soldered  joints.  Get  perfect  seal  of 
valves  for  type  “K”,  "L”  and  “M” 
copper  tubing  with  Fairbanks  Solder 
End  Threadless  Valves.  Simple,  quick 
installation  provides  a  smooth,  com¬ 
pact,  full  flow  assembly  that  has  high 
resistance  to  corrosion. 

Full  line  of  Fairbanks  Solder  End 
Threadless  Valves — Globes,  Gates  and 
Checks — have  an  unusually  wide  ap¬ 
plication  range. 


VALVES 


YOURS  ON  REQUEST: 

Fairbanks  Valves  Catalog,  com¬ 
plete  with  cutaways,  details, 
and  specifications  describing 
these  Fairbanks  Threadless 
Valves. 


CONNOR 


TRUCKS 


CASTERS 
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{Continued  from  pofie  lU’) 

TECHNICAL  CONFERENCE 

to  discuss  research  activities  in  warm  air  heating  and 
air  conditioning.  Meeting  to  serve  as  industry  forum. 

The  National  \\  arm  Air  Heating  and  Air  Conditioning 
Association  has  released  the  tentative  program  planned 
for  its  first  Annual  Technical  Conference,  scheduled  to 
he  held  Thursday  and  Friday,  May  21th  and  2oth.  I'liO, 
at  the  Kdgewater  Beach  Hotel,  in  Chicago. 

Planned  for  the  purjmse  of  establishing  a  forum  in 
which  the  technical  men  of  the  industry  can  gather  and 
exchange  information  pertinent  to  residential  heating 
and  cooling  systems  and  e«|uij)ment  both  now  and  in  the 
future,  the  conference  will  include  the  following  in  its 
|»rogram:  heat  gain  in  air  conditioning  ducts.  |»ressure 
losses  in  fittings  and  diffusers,  system  balancing  for  year- 
round  air  conditioning  in  one  and  two-story  residences, 
nuclear  energy,  solar  energy,  and  others. 

•  OPEN  TO  INDUSTRY. — Conference  attcmlance  is  oj)en 
to  open  to  all  industry  members.  The  Association  has 
made  advance  registration  arrangements  whereby  those 
who  register  will  be  j)royided  with  abstracts  of  the  pa|)ers 
for  study  prior  to  the  conference.  Registration  fees  are: 
S2(t.0t)  for  Association  members,  and  S3(t.(M)  f(»r  non¬ 
members.  The  fees  include  the  cost  of  luncheons  held 
diirinu  the  two  conference  da\s. 


BUILDING  RESEARCH  INSTITUTE 

will  hold  5th  Annual  Meeting  at  Niagara  Falls,  Ont. 

Plan  six  technical  sessions  and  home  design  panel. 

The  Fifth  Annual  Meeting  of  the  Building  Research 
Institute,  to  be’ held  May  20  to  22  in  the  Sheraton-Brock 
Hotel.  Niagara  Falls.  Ontario,  will  present  a  two-day 
technical  program  with  sc.-isions  on  residential  community 
construction,  adhesives  in  building,  what's  new  in  plumb¬ 
ing.  standard  steel  buildings,  particle  board  j)roducts,  a 
report  on  FHA's  technical  program,  and  a  featured  panel 
on  home  design. 

The  meeting  will  open  Sunday  May  20  with  an  after¬ 
noon  recejttion.  There  will  be  a  dinner  for  the  Board  of 
Covernors  Sunday  evening,  followed  by  a  busines.s  meet¬ 
ing.  Monday  evening's  highlight  will  be  the  Annual 
Institute  Dinner  to  be  followed  by  the  featured  panel. 
Research  laboratory  tours,  sightseeing  tours,  and  a  special 
ladies'  program  round  out  the  scheduled  events. 

•  PANEL. — James  M.  Lange,  executive  editor  of  Practi¬ 
cal  Builder  magazine,  will  moderate  the  panel  on  What 
Mrs.  America  Wants  in  Tomorrow’s  Home.  Panel  mem¬ 
bers  are:  Edith  Brazwell  Evans,  editor-in-chief.  Living 
for  Young  Homemakers  magazine;  Esther  Eoley,  home 
service  editor.  True  Story  magazine;  and  Annabelle  F. 
Heath,  assistant  administrator.  Housing  and  Home  Fi¬ 
nance  Agency. 

•  TECHNICAL. — The  Residential  Community  Construc¬ 
tion  session  will  have  topflight  experts  on  all  aspects  of 


building  homes.  sho|>ping  centers,  and  communities  on 
the  biggest  scale. 

A  research  authority,  a  manufacturer,  and  a  technical 
ex|K*rt  for  prefabricators,  will  critically  examine  research 
and  new  developments  in  plumbing  for  buildings  and 
houses  on  the  session.  What’s  New  in  Plumbing. 

A  discussion  on  new  uses,  prculucts  and  methods  from 
a  new  field  of  building  technology  will  highlight  Adhesives 
in  Building,  with  Professor  Alltert  (i.  H.  Dietz  of  M.l.'l’. 
and  a  panel  of  Building  Research  Institute  experts. 

FHA'  s  Technical  Program  will  be  })resenled  bv  Neil  H. 
Connor.  Director  of  the  FHA  Architectural  Standards 
Division. 

Particle  Boards — Their  Manufacture  and  I  ses  will  be 
rej)orted  by  (iarl  A.  Rishell.  Vice  President  of  the  Timber 
F'ngineering  Company. 

Standard  .‘steel  Buildings  will  be  pre.MMited  bv  \\  ilbur 
B.  Larkin,  Steel  Building  Division  Manager.  Butler  Manu¬ 
facturing  (Company,  and  R.  Blickensderfer.  Adviser  En¬ 
gineer  for  Building  Prt»ducts  of  Armco  Steel  Corporation. 


REFRIGERATING  ENGINEERS 

52nd  Annual  Meeting  set  lor  June  4  to  6  in  Cincin¬ 
nati.  Program  covers  design  and  air  conditioning. 

The  .52nd  Annual  Meeting  of  The  American  .'society  of 
Refrigerating  Engineers  will  be  held  June  4-6  at  the  Hotel 
Sheraton-Gibson  in  Cincinnati. 

Some  700  delegates,  guests  and  other  representatives 
of  the  air  conditioning  and  refrigeration  iiulustries  in  the 
I  nited  States  and  Canada  are  exjrected  to  attend. 

Installation  of  newly-elected  rdlicers.  technical  session^ 
and  conferences,  forums,  .symposiums,  sttcial.  cultural  and 
educational  activities  are  on  the  meeting  agenda. 

•  OFFICERS. — ('.  M.  Ashley,  chief  staff  engineer  for  (Car¬ 
rier  C(»rp.,  Syracuse.  N.  Y.,  will  be  installed  as  president 
at  a  welcome  luncheon  on  June  4.  Other  officers  to  be  in¬ 
stalled  are  H.  F.  Spoehrer,  v  ice  president  and  treasurer 
of  Sporlan  Valve  Co..  St.  Louis,  first  vice  president:  Cecil 
Bcding.  president  of  Bush  Mfg,  (io..  West  Hartford.  Conn., 
second  vice  president,  and  D.  1).  Wile,  vice  president  of 
Refrigeration  Engineering  Inc.,  Los  Angeles,  treasurer. 

•  PROGRAM. — The  tentative  program  schedule  |)lanned 
by  E.  P.  Pahnatier.  program  chairman  follows: 

June  4,  Monday  A.  M. —  First  Technical  Session 

Factors  ('.onsi<lerc(l  in  Hermetic  Motor  Desifin.  by  H.  F.  Miinier, 
consulting  engineer,  Emerson  Electric  Mfg.  Co..  St.  I.ouis.  Mo. 
I  se  of  Dissimilar  Metals  in  Refrigeration  and  Air  Ct^mditioning 
Equipment,  by  J.  F.  Mason.  Jr.,  corrosion  engineer.  International 
Nickel  Inc.,  New  York.  N.  Y. 

A  new  Instrument  for  the  Moisture  Analysis  of  Freon  Fluori- 
nated  IlydrocarlMms,  by  Fi.  S.  Taylor,  service  engineer,  E.  I.  du 
Ponte  de  Nemours  Inc.,  W  ilmington,  D<“l. 

In  addition,  there  will  be  conferences  Monday  on  F'rozen  foo<ls 
and  proposed  industry  research. 

June  5,  Tuesday  A.  M. — Second  Technical  Session 

Cross-Flow  CiMtIing  Towers,  by  S.  M.  Zivi.  research  engineer. 
Midwest  Research  Institute,  Kansas  ('ity.  Mo.,  and  Rruce  R. 
Brand.  Havens  Structural  .Steel. 

{Continued  on  pafte  L52l 
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"Hih^  Swftef  Water  KE  BANKS  offer 

ICE  -  CONCENTRATED  Refrigeration  for  Air  Conditioning 


THE  Kinc  ZEERO  compflnY  fli 

4300-14  W  MonIroJ*  Ave.,  Chitoqo  41,  III.  [  r|  * 


I'iree  48"  Hinge-Type  Corruflex  Expansion  Joints 


Regardless  of  size  or  degree  of  complexity 
of  the  joint  involved,  ADSCO  applies  its 
vast  engineering  experience  to  every  pip¬ 
ing  problem  presented  to  it.  The  help 
ADSCO  provides  not  only  makes  the  cus¬ 
tomer’s  piping  react  the  way  it  should  but 
also  saves  money  in  both  installation  and 
maintenance  costs.  Next  time  consult 
ADSCO,  a  leader  in  the  development  of 
maintenance-free  packless  expansion  joints. 

•  Write  for  KuUethi  35-51. 


Complex  stainless  steel  assembly  of  piping  and  joints  absorbing  four  different  motions 


American  District  Steam  Dixtsion 
Adsco  Indlstries.Inc. 

20  Milburn  St.  Buffalo  12.  N.  Y. 


Basic  Corruflex  Joint  u'lth 
lltjualizing  Kings 


32®- 34®  COLD 

ICE  WATER 


CONTINUOUS  KIFLED  GALVANIZED  COILS 
EXPANSION  VALVE  CONTROLLED 


NK  is  designed  for  air  cooling  in  Churches,  Mortuaries,  Theatres,  Offices,  Stores,  Auditoriums,  Factories, 

Ice  Banks  may  be  added  to  existing  systems  for  increased  capacity. 

- The  "King  Zeero"  ICE  BANK  is  designed  to  deliver  tons  of  32 

to  34  F .  ice  woter  for  recirculation  through  oir  cooling  coils. 

Peak  loads  many  times  compressor  capacity  are  easily  handled. 

I  •  DIRECTED  COURSE  OF  WATER 

■M||  travels  with  “built-in'*  agitation . 

K  ,  JHHS,  9  •  NO  MECHANICAL  AGITATION  REQUIRED. 

M  WATER  COMPARTMENTS 

■1  spaced  on  11”  and  12“  centers. 

H  *  33%  EXTRA  ICE  CAPACITY  safely  attained  without 

^■1  I  “BURNED  OFF"  PLATE  COILS  progressively,  ex- 

posing  prime  and  secondary  surface  for  maximum  flash 
B cooling  capacity . 

M  MODEL  A-7  •  ICE  THICKNESS  automotically  controlled  -  eliminates 

“KIHC  ZEERO-  “freeze  ups." 

ICE  RAMK  •  94  SIZES  to  fit  space  requirements.  Other  designs  for 

special  applications.  maIL  COUPON  TODAY 

{  King  z’««'o  Co.,  4302  W.  I^ntrest  A««.,  Chicago  41,  III 
ICE  bank  Cetolog. 


CAPACITIES  -  5P0  lbs.  to  30,000  lbs.  (72,000  B.T.U.'s  to 
4,320,000  B.T.U.'s)  in  a  single  unit.  Multiple  units  may  be  installed. 


0  Pleoso  send  me  your  now 


Norn#  __ 
Address 
City _ 
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REFRIGERATING  ENGINEERS 

{Continued  from  pa^e  150) 

Ki'diirtion  of  Total  Solids  by  Deionization,  by  Professor  .  \. 

(  iinnin^bain.  University  of  Texas,  and  W.  C.  Mills.  Olin  Matbie- 
siin  (diemieal  Co.,  Brandenburg,  Ky, 

lligb  Kadiopasteurization  as  a  New  Food  Process,  by  I..  F,. 
Brownell,  supervisor  of  Fission  Products  Laboratory,  University 
of  Michigan,  and  S.  N.  I’urohit,  University  of  Michigan  graduate 
student. 

Concurrently,  there  will  be  a  domestic  refrigerator  engineering 
conference. 

June  .5.  Tuesday  P.  M. — Six  Technical  Forums: 

.''ponsored  by  -ASRE  General  Technical  Committee  \’ice  Chair¬ 
man  Kobert  II.  Tull,  manager,  refrigeration  specialties  engineer¬ 
ing.  \\  estingliouse  Electric  Corp.,  Springfield,  Ma«s.  will  be 
completely  unrecorded  open  discussions  on:  (1)  Corrosion 
Problems  of  Blower  Equipment,  (2)  Methods  of  Hating  and 
Testing  Transportation  Refrigerating  Equipment.  <3)  Leak 
Testing  Methods  and  Equipment,  (4)  Contaminants  in  Refrig¬ 
erating  Systems.  (5)  \^'hat  Value  Suction  Line  Heat  Ex¬ 
changers.  (6)  Central  Air  Conditioning  vs.  Room  Air  Comli- 
tioners  for  Apartment  Houses. 

June  6,  W  ednesday  .4.  M. — Third  Technical  Session 

Temperaure  Changes  in  Refrigerated  Rooms  During  Pull-Down 
Period,  by  Professor  J.  L.  Tbrelkeld.  University  of  Minnesota, 
and  Tamami  Kusuda,  research  engineer,  Worthington  Corp., 
Newark.  N.  J. 

At  Last — .A  Practical  Heat  F’ump,  by  R.  G.  ^erden.  industrial 
sales  manager,  A'ork  Corp.,  Philadelphia,  Pa. 

Turbulent  Flow  of  .Air  Through  Capillary  Tubes,  by  F.  G. 
Smith,  (retired),  .American  Brass  Co.,  Waterbury,  Conn. 

.A  concurrent  air  conditioning  conference  will  cover  the  sub¬ 
ject,  Packaged  Commercial  Units,  moderated  by  Chairman  R.  A. 
Gonzalez,  director  of  application-engineering  and  sales  training, 
Chrysler  Corp.,  Airtemp  Division,  Dayton,  Ohio. 

Selection  Considerations  Between  Packaged  Air  Conditioners 
and  Central  Station  Equipment  for  Large  Spaces,  by  F.  C.  AAood, 
A  ork  Corp.,  .Atlanta,  Ga. 

New  Held  .Application  Problems  for  Air  Cooled  Condensing 
Equipment,  by  .M.  D.  Irwin,  Carrier  Corp.,  Syracuse,  N.  A'. 
Condensing  Surface  and  Air  Quantities  for  Integral  Horsepower 
.Air  Cooled  .Air  Conditioning  Equipment,  by  J.  R.  Neuhoff, 
Central  Electric  Co.,  Bloomfield,  N.  J. 

Compressor  Unit  Design  Considerations  for  .Air  Cooled  Con¬ 
densing  Equipment,  by  P.  W.  \A  yckoff,  Chrysler  Corp.,  Airtemp 
Division.  Dayton,  Ohio. 


GAS  HEATS  15.4  MILLION  HOMES 

according  to  AGA,  reporting  on  a  survey  of  gas 
utilities.  Expect  to  add  3.8  million  in  next  3  years. 

Gas  heat  installatiuns  made  during  the  1955-.56  heating 
.season  totaled  1.4.39,000,  the  .American  (»as  Association 
reports,  (jas  utilities  expect  to  add  more  than  3.{)  million 
new  installations  during  the  next  three  heating  seasons, 
which  would  bring  the  total  number  of  gas-heated  homes 
to  19.2  million  by  December,  19.58.  At  the  end  of  19.55 
there  were  15.4  million  homes  heated  hv  gas.  equivalent 
to  .57..5'  I  of  all  residential  gas  customers,  according  to 

a(;a. 

F.xisting  gas  househeating  customers  represented  69.2% 
of  all  residential  users  considered  to  he  part  of  the  poten¬ 
tial  market  for  gas  hou.seheating. 

•  LOCATION  OF  GAINS. — The  East  North  Central  states 
are  expected  to  show  the  most  significant  gains  during  the 


next  three  heating  seasons,  where  a|)j)roximaiely  1.03.5.- 
000  new  heating  customers  will  he  added.  This  would  rep¬ 
resent  a  gain  of  about  38%  in  gas  heat  customers  in  that 
area  for  the  three  years.  In  the  Middle  Atlantic  states. 


GAS  HOUSEHEATING  INSTALLATIONS  IN  THE  U.S. 

Estimated  Gas  Househeating 
Customers,  in  Thousonds, 
As  of  December  31,1 955 


United  States  Total .  15,430 

New  Englond  .  165 

Connecticut  .  34 

Maine  .  2 

Massochusetts  .  106 

New  Hampshire  .  9 

Rhode  Island  .  14 

Vermont . 

Middle  Atlantic  .  1,781 

New  Jersey .  208 

New  York .  656 

Pennsylvania  .  917 

East  North  Centra!  .  2,851 

Illinois  .  601 

Indiono .  195 

Michigan  .  571 

Ohio .  1,366 

Wisconsin .  118 

West  North  Central .  1,517 

Iowa .  227 

Kansos  .  414 

Minnesota  .  249 

Missouri  .  402 

Nebraska  .  174 

North  Dakota .  16 

South  Dakota  .  35 

South  Atlantic .  1,131 

Deloware  .  8 

District  of  Columbia .  63 

Florida  .  133 

Georgia  .  317 

Maryland  .  176 

North  Carolino .  34 

South  Corolina  .  15 

Virginio  .  120 

West  Virginia .  265 

East  South  Central  .  828 

Alabama  .  220 

Kentucky  .  239 

Mississippi  .  198 

Tennessee .  171 

West  South  Central  .  2,936 

Arkansas  .  211 

Louisiana  .  510 

Oklahoma .  484 

Texas .  1,731 

Mountoin  .  780 

Arizona  .  191 

Colorado .  234 

Idaho  . 

Montana  .  83 

Nevada  .  8 

New  Mexica .  124 

Utah .  95 

Wyoming  .  45 

Pacific  .  3,441 

California .  3,403 

Oregon  .  27 

Washington  .  11 


*l.c'S  th.m  500  customers. 


addiliotis  <»f  490,000  gas  househcating  customers  are  ex¬ 
pected  during  this  same  jieriod,  increasing  heating  cus¬ 
tomers  by  28%.  New  gas  heating  installations  in  the  New 
England  area  are  estimated  to  aggregate  1.34.000  units, 
an  increase  of  85%  over  the  1.58,000  liomes  jtresently  gas 
heated  in  this  region. 

{Continued  on  pape  L54) 
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4th  Official  Edition 


industrial  ventilation. 


Here’s  the  latest  edition  of  the  authoritative  Industrial  Ventilation 
Manual  — written  by  practicing  field  engineers.  It’s  bigger,  better 
.  .  .  includes  simple  application  drawings  on  most  industrial  ven¬ 
tilation  operations.  Invaluable  to  engineers  and  sheet  metal 
fabricators. 

Take  a  look  at  some  of  the  many  subjects  in  this  year’s  edition: 

Dilution  Ventilation  Make-up  and  Recirculated  Air 

Comfort  Ventilation  Construction  Specifications 

Hood  Design  Testing  of  Ventilation  Systems 

Specific  Operations  Fans 

Duct  Design  Air  Cleaning  Devices 

The  Ventilation  Manual  is  the  official  publication  of  the  American 
Conference  of  Governmental  Industrial  Hygienists  and  is  used  as 
a  basic  text  by  many  leading  universities.  It  contains  all  the  infor¬ 
mation  needed  for  the  complete  design  of  industrial  ventilation 
systems.  The  recommended  ventilation  practices  are  approved  by 
Federal,  State,  and  Municipal  Government  Industrial  Hygiene 
Departments. 

The  price  is  just  $4.  Mail  the  coupon  for  your  copy  today. 


Committee  on  Industrial  Ventilation 
P.  O.  Box  453 
Lansing  2,  Michigan 

Enclosed  please  find  $ -  for -  copies  of 

the  new  4th  edition  of  the  Industrial  Ventilation  Manual. 
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Greatly  enlarged,  improved. 
Many  new  tables  on 


MOST  ADVANCED  HEATER 


The  combustion  chamber  of  an  Olson 
is  constructed  of  Austinetic  Stainless 
Steel.  Its  floating  design  eliminates 
undue  expansion  and  contraction 
stresses.  Note  the  secondary  heat 
transfer  surface  above,  a  multiple 
battery  of  10  guage  boiler  tubes  separated  by  stain¬ 
less  steel  baffles  providing  a  four  pass  counterflow 
gas  travel.  The  extended  flue  gas  travel  and  extra 
heat  transfer  surface  Insures  high  efficiency  and  safe 
metal  temperatures  and  long  dependable  heater  life. 
Write  for  complete  information  on  Olson  Heaters. 


Address 


STAINLESS  STEEL  DIRECT  FIRED  HEATERS 

Gas— Oil— Dual  Gas  and  Oil— 300,000  to  2,000,000  BTU 
CANFIELD,  OHIO 
REPRESENTATIVES  IN  PRINCIPAL  CITIES 


City  and  State 


STAINLESS 

STEEL 

COMBUSTION 

CHAMBER 

OF  THE 

OLSON 


News  of  the  Month 


GAS  HEATS  15.4  MILLION  HOMES 

(Continued  from  pu^e  152) 


i  SPECIFIED  AGAIN  .  . 

ENN  VENTIIATORS 

make  school  ventilation 
problems  elementary 


Penn  Ventilators  have  been  used  for  the 
ventilation  of  countless  schools.  Design  prob¬ 
lems  become  easy  as  ABC  when  these  versa¬ 
tile  quiet  exhausters  are  incorporated  with 
interior  duct  systems  .  .  or  for  general  spot 
ventilation. 

Penn  Ventilators  are  styled  low  and  attrac¬ 
tively  blend  with  modern  architecture.  The 
Penn  Ventilator  man  in  your  area  has  com¬ 
plete  details  .  .  you  would  do  well  to  contact 
him  soon. 

Penn's  3  R's  of  Ventilation  .  .  . 


Results  and  Reliability  through  Research 


itpresMtativts  ■■d  Distributors  hi  Priocipol  Chios 
MAombor  of  tbo  Powor  No  Mooofoctorors  Assochrtioo 

In  Eastern  Canado:  Air- Coro,  Ltd. 

2125  Marcil  Ave.,  Montreal  28,  Que. 


New  home  eoii.«truetion  <lurin{i  the  next  three  heating 
seasons  will  account  for  02' <  of  the  new  gas  heating  in¬ 
stallations,  with  the  remainder  representing  conversions 
of  existing  homes.  Anticipated  continuation  of  high  new 
constnu  tion  levels  Indds  promL'^e  for  the  maintenance  of 
significant  new  additions  to  gas  heating  customers.  Con¬ 
versions  from  other  forms  of  heating  continue  substantial¬ 
ly  to  exceed  new  home  installations  in  both  New  Kngland 
and  East  North  Central  regions. 

As  of  October  31.  19.55,  there  were  72  utilities,  serving 
0.7  million  residential  customers  (equivalent  to  about 
2.5 '7  of  all  households  served  by  the  gas  industry)  which 
still  had  in  effect  some  restrictions  of  new  heating  installa¬ 
tions.  Tw«)  years  ago  there  were  83  utilities,  serving  9.1 
million  families,  which  were  in  a  similar  position.  Increas¬ 
ing  supplies  of  gas  and  greater  utilization  of  underground 
storage  facilities  have  been  responsible  for  this  improve¬ 
ment.  It  is  expected  that  the  frecjuency  of  restrictions  will 
he  further  reduced  in  the  near  future. 

BENEFITS  OF  COOLING 

are  revealed  by  survey  of  air  conditioned  homes. 

Results  range  from  better  appetites  to  less  dirt. 

A  survey  recently  conducted  by  Worthington  Corpora¬ 
tion  discloses  that  people  living  in  air  conditioned  homes 
feel  better,  sleep  better,  and  have  more  time  and  energy 
to  spare.  The  companv  queried  a  cross-section  of  home- 
owners  in  whose  homes  one  of  its  residential  year-round 
units  was  installed  with  the  purpose  of  discovering  what 
added  benefits  air  conditioned  living  has  to  offer.  The 
homeowners  surveyed  reside  in  twenty-three  of  the  forty- 
eight  states. 

•  RESULTS. — Of  the  homeowners  surveyed,  40%  re¬ 
sponded.  and  here  are  some  of  the  results  shown  in  per¬ 
centages  based  on  the  number  who  responded. 

03%  reported  improved  aj)petites  among  individual 
members  (»f  the  family. 

7.5%  serve  more  hot  meals  in  the  summer. 

.58%  reported  an  improvement  in  the  dispositions  of 
individual  members  of  the  family. 

43%  reported  they  have  more  recreation  time  on  their 
hands. 

63%  reported  they  have  more  energy. 

65%  reported  an  improvement  in  the  general  health  of 
the  family. 

40%  say  they  suffer  from  less  colds  than  before. 

48%  reported  less  suffering  from  alergies,  asthma,  and 
sinus  conditions.  (One  homeowner  commented  that  air 
conditioned  living  helj)ed  alleviate  hay  fever  suffering; 
another  said  it  eliminated  prickly  heat,  so  prevalent  in 
summer  months.) 

75%  reported  street  noises  were  less  noticeable. 

65%  reported  dusting  time  definitely  cut  down  from 
(Continued  on  jHif'e  156) 
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DfPENDABLC  Rf f BICCBATION  SINCE 


BISON 


Unit  Air 
Conditioners 


MASK® 


TRAO€ 


Hdve  built  into  them  50  years'  experience  in  condi¬ 
tioning  air,  74  years'  experience  in  refrigeration,  and 
103  years  of  successful  engineering.  Fricic  unit  air  con¬ 
ditioners  installed  in  1938  are  still  in  service  —  and 
good  for  a  long  time  to  come. 


These  superior  units  are  furnished  in  sizes  of  3,  5 
and  7*/2  hp.  They  have  heavier  (quieter)  cabinets, 
well  insulated;  larger  cooling  surfaces;  insulated  con¬ 
densers;  conservative  ratings;  and  many  other  advan¬ 
tages.  All  are  shown  in  Bulletin  522.  Your  copy  is 
waiting:  write  today. 


Some  desirable  territories  still 
Distributors. 


Dependable  quality 
since  1863 . 


Throughout  93  years,  Farrar  &  Trefts  has  been  a 
leader  in  boiler  design  and  construction.  Today, 
as  in  yesteryear,  F  &  T  offers  dependable,  efficient, 
modern  power  boilers  to  satisfy  the  ever-increasing 
demands  of  institutional,  apartment,  office  and  in¬ 
dustrial  buildings.  Under  the  same  BISON  brand, 
F  &  T  also  furnishes  low-pressure  boilers  for  heat¬ 
ing  purposes. 

Proper  selection  of  a  boiler  for  the  continuous 
delivery  of  required  heat  and  power  is  a  precise 
project,  demanding  the  systematic  approach  of 
engineers  long  trained  in  this  work.  Engineers  at 
F  &  T  have  this  background  of  service  and  they 
welcome  opportunities  to  evaluate  the  needs  of 
boiler  users. 

Standard  F  &  T  Super  Scot  Power  Boiler  (ISO  lb.  design 
pressure)  with  "Indiana  Pack  ”  burner  at  Mastic  Asphalt 
Corp.,  South  Bend,  Ind.  Furnished  by  Page  Associates  of 
Chicago.  'Fhe  Austin  Co.  were  the  F-ngineers  and  Contractors. 


Farrar  &  Trefts  Djyisiqn 

Adsco  Industries. Inc. 

20  MlUBURN  ST.  BUFFALO  12,  N.  Y. 
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For  All 

Air  Conditioning 
and  Refrigeration 
Installations 


TYPE  M 


News  of  the  Month 


BENEFITS  OF  COOLING 


[Continued  from  pope  154) 

daily  to  weekly,  and  frnni  daily  to  only  two  or  three  times 
j>er  week. 

40'  r  reported  use  of  vacuum  cleaner  changed  from 
semi-weekly  to  weekly  ami  weekly  to  two  or  three  weeks. 

One  family  reported  a  S5()  a  year  saving  in  rug  clean¬ 
ing;  three  families  reported  they  saved  on  drapery  and 
slipcover  cleaning — one  saved  S50;  another  SI 5;  and  the 
third.  SOO.  One  family  rej)orted  they  saved  SlOO  on  the 
cleaning  (»f  clothe.s. 

•  COSTS. — Operating  costs  varied  considerably,  depend¬ 
ing  upon  location,  type  and  size  of  home,  shading,  insula¬ 
tion.  and  the  number  of  hours  the  unit  was  operating. 
Ihese  are  the  average  operating  costs  for  cooling  per 
year  indicated  by  the  answers  in  the  .survey:  Southwestern 
area.  8137.75;  Southern  area,  S73.33;  Southeastern  area, 
Sliy.tM);  Kastern  area.  So7.5():  ('.entral  area.  S')3.()(l;  and 
\\  estern  area.  S«»7.5(). 


PLUMBING  GROUPS 


Thirty  manufacturers  of  plumbing  brass  met  in  (]le\e- 
land.  Ohio,  recently  to  organize  the  Plumbing  Brass  In¬ 
stitute.  an  all-industrv  association  resulting  from  the 
merger  of  the  Sanitary  Brass  Institute,  the  Tubular  Brass 
Goods  Institute,  and  the  Brass  Gas  Stop  Institute. 

The  newly  electt*d  ofheers  of  the  Institute  are:  A.  H. 
Goepel,  Scovill  Mfg.  Co.,  president;  G.  L.  Hartmann, 
Milwaukee  Faucets.  Inc.,  first  vice-president:  J.  I). 
Clemens.  Hays  Mfg.  Co.,  second  vice-|)resident :  and  M.  (>. 
Frost.  Frost  Co.,  treasurer.  Hanson  ik  Shea.  Inc..  Pitts¬ 
burgh.  Pa.,  will  serve  as  secretary  for  the  newly  formed 
association. 

•  PURPOSE. — A.  H  .  (ioepel,  newlv  elected  president, 
pointed  out  that:  “The  Plumbing  Brass  Institute  has  been 
formed  to  provide  a  single  association  more  representa¬ 
tive  of  the  plumbing  brass  industry.  The  Institute  will 
provide  a  central  (trganizatiem  through  which  the  indus¬ 
try  can  carry  on  broader  activities  which  will  be  bene¬ 
ficial  to  individual  member  companies.” 

The  institute  formed  four  product  sections;  rough  cast 
plumbing  brass,  finishe*d  cast  brass,  tubular  plumbing 
brass,  and  brass  gas  stops  and  iron  body  valves.  Fbe  pro¬ 
gram  adopted  by  the  Institute  includes  the  statistics  of 
the  industry,  market  analysis,  labor  reports,  standards, 
and  a  public  relations  program. 


^  Quiei  Operation 
^  Balanced  Bronze  Impellers 
^  Bronze  Shaft  Coupling 

^  Easy  to  Install 


^  Four  Position  Indexing 

^  Ceromic  Seat  Mechanical  Seals 


LANCASTER  Unit  Pumps  Type  M 
are  specifically  designed  for  Air  Con¬ 
ditioning  and  Refrigeration  systems 
wherever  a  reliable  and  dependable 
close-coupled  Centrifugal  Pump  is  re¬ 
quired.  They  are  ideal  for  cooling  tower 
systems  as  well  as  brine  and  other 
liquid  circulation. 

All  LANCASTh^R  Unit  Pumps  are 
designed  for  continuous  duty  and  are 
equipped  with  the  latest  type  ceramic 
seat  seals.  Heavy  duty  models  are 
available  from  4^  to  74^  HP.  They  are 
also  well  suited  for  general  purpose 
industrial  applications. 


^  You  can  use  Submersibles  for  modem 
and  convenient  deep  well  cooling  in 
▼  your  air  conditioning  systems.  Be  sure 
to  find  out  about  the  complete  line  of 
LANCASTER  Underwater  Pumps  from 
HP  to  275  HP  equipped  with  reliable  100% 
water  cooled,  water  lubricated,  and  water 
filled  motors. 


Hot  Water  Fuel  Cost 

Credit  to  the  source  of  Table  4,  (hunparatix e  Fuel 
C(»st  (]hart  for  Commercial  Water  Heating,  in  la>t  month  s 
Refereru-e  S{x;tion,  Design  Data  for  Service  Hot  Water, 
w  as  inadvertently  omitted.  The  table  w  as  compiled  by  and 
presented  through  the  courtesy  (4  A.  O.  Smith  (.orp., 
Milwaukee.  W  is. 


„  Write  for  latest  catalog. 

LANCASTER  PUMP  &  MANUFACTURING  CO.,  Inc. 

'  y  Box  K-778,  Lancaster,  Pa. 
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FREE  CATALOG 

HCW!  I956ediHon/ 

Listing  Over  1,000  Sizes  and  Designs  of 

REGISTERS  •  GRIUES  •  DIFFUSERS 

FOR  HEATING  and  AIR  CONDITIONING 


Just  off  the  press  —  the  latest  and  biggest  A-J  Catalog  —  of 
Heating  and  Air  Conditioning  equipment.  Here  you  will  find 
listed  every  size  and  type  of  register,  grille  and  diffuser  you 
will  need  for  any  job.  The  most  complete  catalog  we've  ever 
published  —  32  pages  listing  over  1,000  sizes  and  types  of 
items.  Many  are  exclusive  patented  A-J  designs.  You'll  want 
this  handy  catalog  and  reference  book.  Write  for  it  today! 
It's  free  —  there's  no  charge  or  obligation. 

A-J  MANUfACTURING  CO. 

Depf.  V5 

3601  E.  18th  Street  •  Kansas  City  27.  Mo. 


accurately  controlled  temperatures 
to  1000°F  easily  maintained 

CHROMALOX  tiettric  AIR  DUCT  HEATERS 


are  the  modern,  economical  answer  to  your 
requirements  for  heating  air  and  gases 
under  forced  circulation.  Parallel  fin  design 
dissipates  maximum  heat  with  minimum 
turbulence  of  air  stream. 

Easily  installed  in  round  or  rectangular 
ducts.  Either  manual  or  automatic  thermo- 


Let  your  Ctiromalox  Sales- 
Engineerint  staff  solve  yw 
heating  problems. ..electrically 

WRITE  FOR  YOUR  COPY  OF 
CATALOG  SO 

-  for  full  information  on  the  com¬ 
plete  line  of  Chromalox  Electric 
Heaters  and  controls. 


stat  control.  Moisture-proof  types  available. 

Used  in  ducts  for  drying,  curing,  baking 
and  annealing  ovens- there’s  a  heater  for 
any  air  flow  or  temperature  rise. 


For  ideas  on  additional  appli^- 
tions  of  electric  ^ 

heat,  request  Book¬ 
let  F1550  — “101 
Ways  to  Apply 
Electric  Heat.’' 


Edwin  L  Wiegand  Company 

7588  Thomas  Boulevard,  Pittsburgh  8,  Pa. 


Air  Capacities 
from  550  to 
65,000  CFM 
Belt  and 
Direct  Drive 


POWER  ROOF  VENTILATORS 

•  Our  new  and  complete  line  of  power  roof  ven¬ 
tilators  with  their  advanced  modern  design  and 
new  construction  features  fulfill  today’s  archi¬ 
tectural  styling  and  job  performance  require¬ 
ments. 

•  With  MODULAR  construction  the  following  im¬ 
portant  features  have  been  accomplished  —  low 
profile,  maximum  strength,  maximum  net  free 
areas,  complete  resilient  mounting  with  no 
metal-to-metal  contact  between  the  top  cap  and 
body,  power  section  and  body,  and  body  to  curb 
base. 


•  Seven  top  view  sizes  available  from  30"  x  30" 
overall,  increasing  by  6"  increments  to  66"  x  66". 
Ventilator  height  varies  in  STs"  increments 
called  the  "MODULAR  stack.” 


•  Write  for  booklet  that  gives  complete  design, 
construction  and  performance  data,  and  shows 
how  to  specify  the  correct  Modular  Roof  Ven¬ 
tilator  for  maximum  performance  plus  econo¬ 
my. 

A  few  choice  ferrifories  open  for  manufecfurers*  represenfafives 


lAlI 


CjEIO 


CORPORATION 
1215  W.  Fullerton  Ave. 
Chicago  14,  III. 
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Use  heavy  fuel  oils 

tosting  30%  less  per  gallon 


Cheap  heat  is  smart  economy!  That’s  why 
tliousaiuis  of  owners  are  converting  to  Hev-K- 
Oil  Burners  and  using  commercial  No.  4  or  5 
heavy  oils,  costing  3  to  less  per  gallon  than 
domestic  light  oils.  Owners  not  only  pocket  the 
difference  in  cash,  but  get  7%  more  heat  per 
gallon  as  well. 

Hev-E-Oil  Burners  are  specifically  designed 
for  heating  buildings  requiring  more  than 
6,000  gallons  of  oil  or  45  tons  of  coal  per  year. 

Conversion  is  simple.  The  Hev-E-Oil  fits  all 
types  of  standard  heating  boilers  and  change¬ 
over  takes  only  a  few  hours’  time.  Reports  on 
file  show  fuel  savings  pay  for  con¬ 
version  in  a  season  or  two. 

QUICK  FACTS  ON  HEV-E-OIL  BURNER 


•  Automatic,  oil- 
•loctric  ignition 

•  Flam*  tilt  set 
•xactly  to  furnace 
capacity 

low-pressure,  air- 
atomising,  with 
large,  non-clog- 
ing  nozzle 

•  Six  sizes:  I  to 
60  gph 


Built-in  low 
fire  start 

As  simple  to  in¬ 
stall  as  a  domes¬ 
tic  burner 

Easy  servicing 
and  cleaning 

Air  and  oil 
metered  to  giv# 
high  efficiency 


If  you  own,  specify,  install  or  service 

burners,  get  all  the  facts  abaut  Hev-E-Oil 
Burner  —  a  quality  praduct  af  America's 
leading  manufacturer  of  self-contained 
boilers  and  oil-fired  equipment.  Write  for 
illustrated  Bulletin  AD-102  NOW.  ClEAVER- 
BROOKS  COMPANY.  Dept.  F.  382  E. 
Keefe  Ave..  Milwaukee,  Wis. 


Sales  and  Service  .  In  Principal  Cities 


Cleaver  Brooks 

HEV-i-OIL  BURNERS  /RE  DESIGNED  TO  SAVE  YOU  MONEY 


IN  THE  FIELD 

Sw«‘ig:«*r-I)avitl8on  C,o.  has  been  appointed  sales  rep- 
re.sentative  in  (iliica^o  and  the  immediate  trading  area 
for  KennanI  (^orp.,  St.  Louis.  They  will  re|)resent  Ken- 
nard  on  their  entire  line  of  air  conditioning  products. 

T.  1).  Seeortl  has  been  appointed  zone  sales  supervisor 
for  Y'ork  (lorpttration’s  Central  District,  with  head¬ 
quarters  in  Chicago.  Mr.  Secord  will  contact  wholesale 
distributors  of  the  ctunpany’s  room  air  conditioners  in 
IllinoiH,  Mieliigaii,  and  Witfronsin.  and  he  will  assist 
them  in  aci]uiring  and  training  dealers. 

Three  sales  ap|)oiiitmeiits  announced  bv  McDonnell  & 
Miller,  Ine.,  are  Eugene  Mitchell  and  janie8  W.  Platt 
as  regional  sales  managers,  with  headejuarters  at  the  com¬ 
pany's  home  ofiice  in  Chicago,  and  Frcfl  Rohe  as  dis¬ 
trict  manager  for  Indiana  and  Western  Kc^ntucky — 
the  territory  })reviously  served  by  Mr.  Platt.  Mr.  Rohe’s 
oHice  will  be  in  lndiana|)olis.  Ind. 

Connor  Engineering  has  appointed  John  A.  Sainl- 
herg.  Minneapolis,  Minn.,  repre.sentative  for  the  Kno- 
Draft.  residential,  ceiling  air  dilTust'r  for  isetFiiHin, 
Minnesota  and  North  Dakota. 

Minneapolis-Iloneywell  Regulator  Company  has 
named  Frank  Neal  western  market  manager  for  schools 
and  will  serve  users  in  thirteen  Western,  Mountain, 
and  Southwestern  states;  Robert  J.  Hoefer  has  been 
appointed  branch  commercial  sah^s  manager  in  lloney- 
well’s  C!ineinnati  ofiice.  and  Richard  Beauhiem  has  been 
promoted  to  a  similar  post  in  San  Francisco.  The  a|»- 
pointments  are  part  of  the  company’s  program  of  field 
service  to  schools  and  commercial  establishments. 

L.  J.  Wing  Mfg.  Co.,  I  .inden,  N.  J.,  announces  the 
appointment  of  three  sales  representatives:  Power  ami 
(iomhustion,  Ine.,  Baltimore,  for  much  of  the  state  of 
Maryland;  The  Culf-South  Engin(‘t‘ring  (io.,  Bir¬ 
mingham.  for  northern  and  central  Alabama;  and 
Bell  &  Co.,  Mobile,  for  southern  Alabama. 

-Airtemp  Div.,  (ihrysler  Corp.,  is  establishing  a 
factory-owned  distributorship  in  New  Orleans.  .M. 
Barr,  formerly  New  Orleans  assistant  regional  manager, 
has  been  named  manager  of  the  firm,  which  will  handle 
Airtemp’s  line  of  commercial  and  residential  air  condition¬ 
ing  and  heating  products.  Engineering,  parts,  and  service 
will  also  be  included  in  the  operati<m. 

Worthington  Corp.  has  appointed  Charles  I),  (ium- 
mins  district  manager  of  its  Seattle  office.  In  his  new 
capacitv,  Mr.  Cummins  succeeds  E.  I).  Schivey,  who  has 
accepted  a  special  assignment  in  the  company's  new 
C.anadian  operation.  The  Seattle  district  office  maintains 
a  branch  office  at  Portland  Ore.,  in  the  charge  of  Norman 
F..  Wolfe,  and  a  sah*s  o|)eration  at  Spokane  under  Harley 
M.  Yake. 

George  L.  Hickey,  Jr.  has  been  appointed  sales  repre¬ 
sentative  in  the  New  York  metropolitan  area  for  Brun¬ 
ner  Mfg.  (!o.,  Utica.  N.  Y.,  and  The  Brunner  (!o., 
Gainesville.  Ga.  Mr.  Hickey’s  duties  will  include  contacts 
on  applications  of  low  temj)erature  two-stage  units  and 
air  conditioning  units. 
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NOISY  WATER  HAMMER 


IGIDBILT 


PRODUCT  COOLERS 


Units  available  for  any  given  tempera¬ 
ture  need,  for  both  wet  and  dry  operation. 
Water,  and  hot  gas  defrost  can  be 
furnished.  Special  problems  needing  custom 
engineered  units  are  our  specialty. 


FIOOR  UNIT-(flOOD£D  AMMONIA) 
Wafer  Defrosf 
Others  for  all  refrigerants 
and  apphcafions.  ^ 


North  East  ‘‘Frankly,  we’ve  had 
f  problem  keeping  busy.  But  I  fig- 

ured  we  could  make  out  better  and 
I  .  handle  more  jobs  if  we  could  find  a 

''  SjjSU  line  that  would  go  in  faster.  We  lost 
}>  ^  time  waiting  while  other 

^  trades  fitted  openings  to  the  valves 

■  -  cabinets;  also  in  placing  or  replac¬ 

ing  glass.  We  tried  Allenco.  The  cabinets  fitted  like 
custom-built;  the  glass  went  in  in  half  the  time. 
Allenco  is  like  an  extra  man,  without  cost.” 


R/G/DB/ir  IS  B6TTBP  BUILT 


Write  for  Catalog 


IGIDBILT  INC 


2857  W.  FULTON  BlVD. 
CHICAGO  12,  III. 


lATION  •  AIR  CONDITIONING 


HEATING 


South  Midwest  “Our only  prob- 
lem  in  this  field  has  been  loss  of 
men’s  time  due  to  late  delivery.  When 
you're  ready  for  fire-line  valves  or 
cabinets,  and  they’re  not  there,  ^B  / 
you’re  wasting  profit.  I’d  heard  Allen 
wasn’t  fastest,  but  was  reliable. 

That’s  true.  You  can  bank  on  their 

delivery  date.  I  know,  now.  In  fact  I  bank  more,  now 

that  I’m  using  Allenco.” 


West  Coast  ‘‘Our  market  is  ex¬ 
ceptionally  cost-conscious.  We  got 
the  habit  of  figuring  the  lowest-cost 
line.  We  got  plenty  of  jobs,  but  our 
planned  profit  was  eaten  away  by 
We’d  have  to  return 


and  wait,  or  convert  certain  items  on 
the  job.  Or  cabinets  would  squeeze 
ofT-squarc.  Then  we  began  figuring  on  Allenco— some¬ 
times  it  came  a  bit  higher  but  we  came  out  better. 
We  still  get  all  the  work  we  can  handle,  and  we  net 
more  with  Allenco.” 


The  sudden  pounding  of  water  hammer  con  be 
disturbing  almost  any  lime,  any  place  on  any 
plumbing  supply  line  in  hospitals,  hotels,  institu¬ 
tions,  homes,  business  and  industriol  plants  and 
other  establishments.  Water  hammer  is  not  only 
annoying  ...  it  causes  untold  damage  to  valves, 
fittings  and  pipe  lines.  Water  hammer  disappears 
when  you  install  Josam  Shock  Absorbers  .  .  .  they 
assure  “hospital  quiet"  on  all  piping  systems.  For 
complete  information,  write  for  Manual  “S”  on 
Shock  Absorbers. 


26  Principal  Cities  have  Allenco  branches. 
It  will  pay  you  to  check  with  your  Allenco  man  before 
you  figure  your  next  Interior  P'ire  Protection  job. 

There’s  a  reason  why  contractors  prefer  Allenco  3 
to  2  over  the  next  most  popular  line,  why  more  build¬ 
ings  have  Allenco  than  any  other. 

Look  him  up  in  your  phone  directory,  or  ask  your 
wholesalers,  or  write  direct  to  .  .  .  W.  D.  Allen 
Manufacturing  Co.  —  Allenco  Building  —  Room  710 
—  Chicago  6,  Illinois 


JOSAM  MANUFACTURING  COMPANY 

DEPT.  HV  MICHIGAN  CITY,  INDIANA 


\ 
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Canodion  Degree  Days  for  March,  1956 


With  this  new,  sectional  design  Niagara 
condenser  you  avoid  the  many  troubles  due 
to  faulty  condensing  and  get  at  all  times  the 
full  capacity  your  refrigerating  plant  should 
afford. 

You  benefit  from  extra  saving  in  upkeep 
labor  and  expense.  The  casing  of  this  new 
condenser  is  made  of  sections  each  sepa¬ 
rately  removable,  giving  you  access  to  all 
parts  for  easy  inspection  to  head  off  dirt 
and  corrosion,  to  clean  the  coils  easily  from 
either  side. 

You  benefit  from  greater  efficiency  in 
condensing.  A  simpler  method  of  using 
evaporative  cooling  improves  heat  transfer. 
You  benefit  from  Niagara  features  that  re¬ 
move  super-heat  before  condensing  and 
keep  the  system  purged  of  oil.  You  save 
95%  of  the  cooling  water  cost. 


City 

March  1 

Cumulative 

!  1956  1 

Normal  j 

1955-56 

Normal 

Calgary,  Alta . 

1272 

1215 

9400 

7881 

Charlottown,  P.  E.  1. 

1314 

1203 

6886 

6869 

Crescent  Volley,  B.  C. 

1060 

961 

7124 

6704 

Edmonton,  Alta.  .  .  . 

1366 

1290 

10048 

8589 

Fort  William,  Ont.  . 

1441 

1386 

8625 

8590 

Grande  Prairie,  Alta. 

1418 

1339 

10919 

8795 

Halifax,  N.  C . 

1148 

1066 

5936 

6134 

London,  Ont . 

1149 

1073 

6416 

6326 

Medicine  Hat,  Alta. . 

1226 

1150 

8966 

7588 

Moncton,  N.  B.  ... 

1327 

1190 

7235 

7296 

Montreal,  P.  Q.  ... 

1309 

1265 

7193 

7373 

North  Boy,  Ont.  .  .  . 

1433 

1280 

8254 

7933 

Ottawa,  Ont . 

1316 

1256 

7471 

7638 

Penticton,  B.  C.  ... 

901 

787 

6230 

5566 

Prince  George,  B.  C. 

1198 

1091 

9588 

7768 

Quebec  City,  P.  Q. .  . 

1379 

131  1 

7729 

7999 

Regina,  Sask . 

1561 

1504 

10270 

9641 

St.  John,  N.  B . 

1321 

1132 

701  1 

6784 

Saskatoon,  Sask.  .  .  . 

1588 

1445 

10549 

9356 

Timmins,  Ont . 

1626 

1491 

9198 

9309 

Toronto,  Ont . 

1075 

1072 

5925 

6226 

Vancouver,  B.  C.  .  . 

762 

682 

4935 

4479 

Victoria,  B.  C . 

755 

651 

4832 

4065 

Windsor,  Ont . 

1040 

995 

5815 

5872 

Winnipeg,  Man.  .  .  . 

1600 

1531 

9855 

9622 

'These  data  are  supplied  throuph  the  courtesy  of  the  Meteorological 
iJivision,  Air  Service  Branch,  Department  of  Transiiort,  Canada. 

The  Department  reports  a  slight  revision  in  the  figures  for  Fehriiary.  as 
piililished  III  last  month's  issue.  Corrected  figure  is:  \'utoria.  H.  ('..  SJ4. 


COMING  EVENTS 

Where  listed,  names  or  titles  of  individuals  ore 
those  from  whom  further  information  is  ovoilohie 


STEEL  BOILER  MEETING — Annual  meeting  of  the  Steel  Boiler 
Institute,  at  the  Brown  Hotel,  Louisville,  Ky.  R.  A.  Locke,  secre¬ 
tary  of  the  Institute,  Land  Title  Building,  Philadelphia  10,  Pa. 

. MAY  14-15,  1956. 

DESIGN  ENGINEERING  SHOW — First  Design  Engineering  Show, 
held  in  conjunction  with  o  conference  on  design  engineering 
sponsored  by  the  American  Society  of  Mechanical  Engineers,  ot 
Convention  Hall,  Philadelphia,  Pa.  Clapp  &  Poliak,  Inc.,  341 
Madison  Ave.,  New  York  17,  N.  Y . MAY  14-17,  1956. 


You  benefit  from  a  low  first  cost,  lower 
freight  cost  and  less  expense  in  erection. 


Capacity  range  is  from  90  to  240  tons.  Write 
for  Niagara  Bulletin  131.  Find  out  how 
your  plant  can  save  expense  this  season. 


NIAGARA  BLOWER 
COMPANY 

Dept.  H.  V.,  405  Laxington  Avenue 
NEW  YORK  17,  N.  Y. 

Oittricf  Engineers  in  Principal  Cities 


NI 


Onr  40  Yrars' Service  in  Industrial  Air  Engineering 


MECHANICAL  CONTRACTORS  MEETING— Annual  meeting 
of  The  Mechanical  Cantractors  Association  of  America  (for¬ 
merly,  Heating,  Piping  and  Air  Conditioning  Contractors  Na¬ 
tional  Association),  ot  The  Brown  Hotel,  Louisville,  Ky.  Secre¬ 
tary  of  the  Association,  1250  Avenue  of  the  Americas,  New 
York  20,  N.  Y . MAY  15-18,  1956. 

ADVANCEMENT  OF  MANAGEMENT  CONFERENCE — First  Na- 
tionol  Material  Handling  Conference  of  the  Society  for  Advance¬ 
ment  of  Manogement,  at  the  Hotel  Stotler,  New  York,  N.  Y. 
Secretary  of  the  Society,  74  Fifth  Ave.,  New  York  1  1,  N.  Y. 

. MAY  17-18,  1956. 

BUILDING  RESEARCH  MEETING — Fifth  annuol  meeting  of  the 
building  Research  Institute,  at  the  Sheraton- Brock  Hotel,  Niag¬ 
ara  Falls,  Ontario.  W.  H.  Scheick,  executive  director  of  the 
Institute,  2101  Constitution  Ave.,  Washington  25,  D.  C. 

. MAY  20-22,  1956. 

AIR  POLLUTION  MEETING— 1956  Niagara  Frontier  annual 
meeting  af  the  Air  Pollution  Control  Association,  in  Buffalo, 
N.  Y.  H.  C.  Ballman,  executive  secretary  of  the  Association, 
4400  Fifth  Ave.,  Pittsburgh  13,  Pa . MAY  21-24,  1956. 

TECHNICAL  CONFERENCE — First  annual  Technical  Confer¬ 
ence  of  the  Nationol  Warm  Air  Heating  and  Air  Conditioning 
Association,  ot  the  Edgewater  Beoch  Hotel,  Chicago,  III.  George 
Boeddener,  secretary  of  the  Association,  640  Engineers  Building, 

Cleveland  14,  Ohio . MAY  24-25,  1956. 

[Concluded  on  pope  162) 
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in  MANUFACTURING  COMPANY  . 

4fmosf  1,000,000  liquid  Eyes  So/d  fo  Dofe.' 


AIR  COKDITIONING 
ENGINEERS 


M\1{T1\.  Deveh.prrs  ..f  PROJECT  VAX- 
(il  ARI),  the  EARTH  SATELLITE  vehicle,  has 
(  hallenging  opportunities  for  engineers  with  air 
conditioning  experience  to  work  on  high  speed 
aircraft,  rocket,  and  missile  projects. 


Il.xpei  ience  in  one  of  the  follotiing  fields  desirable 


HIGH  AND  LOW  VELOCITY  AIR  OR  LIQUID  PIPING 
SYSTEM  PERFORMANCE 
JET  PUMPS  — SEA  LEVEL  AND  HIGH  ALTITUDE 
HEAT  TRANSFER  IN  STRUCTURES 
FANS 


•ukbter 

•iH<K 


Professional  Employment  Office 


^  WoA*”’ 
tr,  WkAk**’ 


Baltimore  3,  Maryland 


Atl  * 

III* 


fOSITIVl  SIAIING 

INDICATORS 


Thare  it  no  job  too  large  or  too  small  for 
LIQUID  EYE.  There  is  a  unit  available  for 
the  smallest  air  conditioner  or  refrigerator 
to  the  largest  size  Commercial  Installa* 
tion  in  operation  today. 


MIDGET  SIZES 
1/4"  or  3/8"  Line 


Just  off  the  presses  for  immediate  distribution  is 
Cordley’s  easy  four-step  approach  to  the  facts 
about  water  cooler  selection.  It  eliminates  all 
guesswork  when  purchasing  water  coolers.  All  the 
important  questions  are  clearly  and  concisely  an¬ 
swered  for  the  man  who  specifies. 


GIANT  SIZES  thro  1-5/8"  line 


SOME  COOLER  QUERIES  ANSWERED  ARE: 

Type  required? 

Kind  needed  for  different  conditions? 

Capacity  necessary? 

Model  most  suitable? 

How  many  coolers  will  satisfy? 

Cooler  location? 

All  these  questions  and  others  are  objectively  considered  in 
our  booklet  “HOW  TO  SELECT  A  WATER  COOLER” - 
guaranteed  to  save  you  plenty  — yet  costs  you  not  a  penny. 
SEND  FOR  IT  TODAY. 


Here's  why  almost  1,000,000  Liquid  Eye  Indicators  have 
been  sold  to  date. 

Spring  loaded  gaskets  for  positive  sealing  •  unre¬ 
stricted  full-line  flow  •  pyrex  glass,  double  sealed  at 
sides  and  ends,  provides  instant  check  of  refrigerant  con¬ 
dition  •  guaranteed  to  500  psi.  •  precision  made. 

Sold  by  leading  wholesalers  everywhere. 

Send  today  for  Catalog  D-55  containing  the 
complete  Liquid  Eye  line. 


CPRDLEY  &  HAYES 

443  Fourth  Avenue,  New  York  16,  N.  Y. 

Since  1889...  First  in  Water  Coolers ...  Over  1,000,000  Sold 
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WHY  you  are 

SAFER 

with 

BOILER  WATER 
LEVEL  CONTROL 


A  magnetic  sleeve,  raised 
and  lowered  within  a  non* 
magnetic  tube,  "trips*  or  re* 
leases  on  Alnico  permanent 
magnet  attached  to  a  mer* 
cury  switch.  Basically,  this 
is  Magnetrol. 


A  Few  of  MANY  Reasons: 

•  Operating  Life  Is  Practically  Unlimited 

A  PERMANENT  Alnico  magnet,  lo¬ 
cated  outside  the  float  chamber,  links 
boiler  water  level  and  electrical  con¬ 
trols.  This  simpler  magnetic  link 
eliminates  mechanical  parts  subject 
to  wear  and  fatigue  failure.  Pioneered 
and  perfected  by  Magnetrol. 

•  Customized  Corrosion  Control 

Floats  can  be  fabricated  from  a  vari¬ 
ety  of  materials  to  meet  any  "special” 
local  corrosion  problems.  Type  304 
stainless  steel  floats  have  proven  over 
the  years  to  have  the  greatest  all- 
around  corrosion  resistance,  and  so 
are  furnished  as  standard. 

•  “No-Scale"  Float  Chamber  Liner 

Exclusive  self-cleaning  brass  liner 
actually  "flexes”  off  corrosion  —  pre¬ 
vents  scale  growth  and  "sticking”  of 
float. 

•  Up  to  Three  Switches— 

an  Exclusive  Safety  Feature 

Only  MAGNETROL  design  can  pro¬ 
vide  up  to  three  completely  separate 
switch  mechanisims,  each  operating 
at  its  own  level,  in  a  STANDARD 
control.  Use  extra  switch  for  "stand¬ 
by”  pump  for  emergency  use;  or 
alarm  BEFORE  fuel  cut-off;  or  high 
level  alarm ;  etc. 

•  Least  Maintenance 

Once-a-shift  blow  down  and  once-a- 
month  visual  inspection  of  switch 
housing  are  only  regular  maintenance. 
Built  SAFE,  Magnetrols  stay  SAFE. 


We  offer  STANDARD  Magnetrol  Boiler  Water  Level  Controls 
for  service  at  temperatures  up  to  750"F.,  at  pressures  up  to 
600  psi.,  for  single  stage  or  muiii-level  stage  service  with  up 
to  three  separate  switching  actions.  Special  units  available 
for  more  extreme  requirements. 

MAGNETROL,  Inc.  ^“‘Vo'’r*FurF:c.I'“'" 


I  MAGNETROL,  Inc.,  21K  S.  Marshall  Blvd.,  Chicago  23,  III. 

I  Gentlemen:  Please  send  me  Catalog  Section  III  and  full  information 
I  on  Magnetrol  Boiler  Water  Level  Controls. 


{Concluded  from  page  100) 

ASRE  MEETING — 52nd  annual  meeting  of  the  Americon  So¬ 
ciety  of  Refrigerating  Engineers,  at  the  Sheraton-Gibson  Hotel, 
Cincinnoti,  Ohio.  R.  C.  Cross,  sec-etory  of  the  Society,  234  5th 
Ave.,  New  York  1,  N.  Y . JUNE  3*6,  1956. 

NONA  MEETING — 47th  annual  meeting  of  the  Notional  Dis¬ 
trict  Heating  Associotion,  ot  the  Inn  and  Lodge,  Williamsburg, 
Vo.  J.  F.  Collins,  Jr.,  secretory-treasurer  of  the  Association, 
827  N.  Euclid  Ave.,  Pittsburgh,  Po . JUNE  4-7,  1956. 

PLUMBING  AND  HEATING  EXPOSITION— 1 956  Notional 
Plumbing  and  Heating  Exposition,  in  conjunction  with  the  74th 
meeting  of  the  Notional  Association  of  Plumbing  Contractors, 
Inc.,  to  be  held  in  the  Milwaukee  Auditorium,  Milwaukee,  Wis. 
Secretary  of  the  Association,  1016  20th,  N.  W.,  Washington, 

D.  C . JUNE  11*14,  1956. 

OIL-HEAT  SHOW — 21st  National  Oil-Heat  and  Air  Condition¬ 
ing  Exposition,  at  the  new  Coliseum,  New  York,  N.  Y.,  to  be 
held  concurrently  with  the  34th  Annual  OHI  Convention  of  the 
Oil-Heot  Institute  of  America,  with  headquarters  at  the  Park 
Sheraton  Hotel,  New  York.  R.  H.  L.  Becker,  managing  director 
of  the  Institute,  500  Fifth  Ave.,  New  York  36,  N.  Y. 
. JUNE  11*16,  1956. 

ASME  MEETING — Semi-annual  meeting  of  The  American  So¬ 
ciety  of  Mechanical  Engineers,  at  the  Hotel  Stotler,  Cleveland, 
Ohio.  Secretary  of  the  Society,  29  W.  39th  St.,  New  York,  N.  Y. 

. JUNE  17*21,  1956. 

TESTING  MATERIALS  MEETING — 59th  annual  meeting  of  the 
Americon  Society  for  Testing  Materials,  at  the  Cholfonte- 
Haddon  Hall,  Atlantic  City,  N.  J.  Secretary  of  the  Society,  1916 
Race  St.,  Philadelphia  3,  Pa . JUNE  17*22,  1956. 

ASHAE  MEETING — Semi-onnual  meeting  of  the  American  So¬ 
ciety  of  Heating  and  Air-Conditioning  Engineers,  Inc.,  at  the 
Shoreham  Hotel,  Washington,  D.  C.  A.  V.  Hutchinson,  secretary 
of  the  Society,  62  Worth  St.,  New  York  13,  N.  Y. 

. JUNE  18*20,  1956. 

INSTRUMENT  SOCIETY  EXHIBIT— 11th  annual  Instrument- 
Automation  Conference  ond  Exhibit  (International),  of  the 
Instrument  Society  of  America,  at  the  new  Coliseum  building. 
New  York,  N.  Y.  J.  McCaffery,  assistant  executive  secretary  of 
the  Society,  1319  Allegheny  Ave.,  Pittsburgh  13,  Pa. 
. SEPTEMBER  17*21,  1956. 

AGA  CONVENTION — Annual  convention  of  the  American  Gas 
Association,  at  the  Auditorium,  Atlontic  City,  N.  J.  Secretory  of 
the  Associotion,  420  Lexington  Ave.,  New  York  17,  N.  Y. 

. OCTOBER  15-17,  1956. 

ASA  MEETING — 38th  annual  meeting  of  the  Americon  Stand- 
ords  Association,  in  conjunction  with  the  Seventh  National 
Conference  on  Stondords,  at  Hotel  Roosevelt,  New  York,  N.  Y. 
Secretory  of  the  Association,  70  E.  45th  St.,  New  York  1  7,  N.  Y. 

. OCTOBER  22*24,  1956. 

ASRE  CONVENTION — Semi-annuol  meeting  of  the  American 

Society  of  Refrigeroting  Engineers,  at  Hotel  Stotler,  Boston, 
Moss.  Secretary  of  the  Society,  234  Fifth  Ave.,  New  York  1, 

N  Y . NOVEMBER  25*28,  1956. 

ASME  MEETING — Annual  meeting  of  the  American  Society  of 
Mechanicol  Engineers,  Hotel  Stotler,  New  York,  N.  Y.  Secretary 
of  the  Society,  29  W.  39th  St.,  New  York,  N.  Y. 

. NOVEMBER  25*30,  1956. 

CHEMICAL  EXPOSITION — 9th  Notional  Chemical  Exposition 
of  the  American  Chemical  Society,  in  the  Cleveland  Public 
Auditorium,  Cleveland,  Ohio.  Secretary  of  the  Chicago  Section 
of  the  Society,  86  E,  Randolph  St.,  Chicago,  III. 

. NOVEMBER  27*30,  1956. 

ASHAE  EXPOSITION — International  Heating  &  Air-Condition¬ 
ing  Exposition,  at  the  International  Amphitheater,  Chicago,  III. 

E.  K.  Stevens,  Internotionol  Exposition  Co.,  480  Lexington  Ave., 
New  York  17,  N.  Y.  Exposition  held  in  conjunction  with  the 
63rd  onnual  meeting  of  the  American  Society  of  Heating  and 
Air-Conditioning  Engineers,  Inc.  A.  V.  Hutchinson,  secretary  ot 
the  Society,  62  Worth  St.,  New  York  13,  N.  Y. 
. FEBRUARY  25-MARCH  1,  1957. 


I  Nam*. 


Company. 
Addr*st_ 
City _ 


.Zon*.^__  State. 


METALS  CONGRESS  AND  EXPOSITION— 1 0th  Western  Metal 
Congress  and  Exposition,  sponsored  by  the  American  Society 
for  Metals,  and  other  technical  groups,  at  the  Pan-Pacific 
Auditarium  and  the  Ambassador  Hotel,  Los  Angeles,  Calif.  W. 
H.  Eisenman,  managing  director  of  the  Society,  7301  Euclid 
Ave.,  Cleveland  3,  Ohio . MARCH  25*29,  1957. 
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^Take  your  choicd 


USOH  i'?  ^ 


High  powered,  free  floating  diafram.  Accurate 
pointer  mechanism)  floats  on  Icnift-edge  bearings. 
Easy  to  read — readily  installed.  “ 

Bell  Actuated.  Dial  Type 

Bell  submersed  in  oil  pan  actuates 
the  accurate  mechanism  which  floats  on  knife-edge 
bearings.  Bell  oil  easily  replenished  through  inlet  at  top. 

•  Ask  for  Air  Filter  Gage  Bulletin  214. 


542  w.  MONROE  ST.  Since  1896  CHICAGO  6,  ILL. 
The  Ellison  Line  Also  Includes: 

Draft  Gases,  Bell  and  Diafram — Inclined  Draft  Gages — Portable 
Inclined  Vertical  Tube  Gages — Vertical  Tube  Gages — Oil,  Heavy 
I.iguid  and  Mercury— Single  and  Multi-Tube-Saturator  Gages— 
IT  Gages — Stationary  and  Portable — Air  Filter  Gages — Dial  and 
Inclined  Tube  Types— Pitot  Tubes — U  Path  Steam  Calorimeters — 
Portable  Gas  Analyzers-Orsat  Type 


Here  is  a  book  that  will  give  you  a  comprehensive  picture  of 
the  characteristics  and  uses  of  every  type  and  grade  of  fuel 
oil.  The  author  explains  the  meaning  of  each  oil  property, 
and  shows  how  this  information  is  applied  to  the  selection, 
handling  and  burning  of  fuel  oil.  Impurities  and  how  they 
effect  combustion  are  described  fully,  and  a  special  chapter 
describes  fuel  oil  additives  and  how  they  are  used.  Another 
chapter  lists  troubles  which  may  be  encountered  in  using  fuel 
oils,  and  shows  the  correct  remedy  to  apply  in  each  case. 
Technical  language  is  avoided  wherever  possible,  and  all 
terms  are  fully  explained. 

160  Pages  $3.50  34  Tables 

In  Canada  or  overseas,  $4.20 

THE  INDUSTRIAL  PRESS 

93  Worth  Street  New  York  13,  N.  Y. 


a  Dull  I  FREE  FLOW  FAN 
VENTILATORS  DO  DOUBLE  DUTY 
ON  THIS  STEEL  PLANT 


In  this  large  steel  plant,  huge  volumes  of  fumes  and 
heated  air  must  be  exhausted  during  certain 
operations — lesser  amounts  during  other 
production.  Twenty-nine  72"  Burt  Free  Flow  Fan 
Ventilators  with  individual  capacities  of  81,000 
CFM  meet  both  needs  efficiently.  Burt  Axial  Flow 
cast  aluminum  fan  wheels  powered  by  I5HP, 

860  RPM  Class  B  insulated  motors  with  shrouds 
and  ventilating  tubes,  supply  adequate  air 
movement  at  peaks.  At  other  times,  their  high 
wind  band  design  provides  extremely  high  air 
handling  capacity  as  a  gravity  unit  without 
the  fan  operating.  If  YOU  need  fresh  air  at  low 
cost,  let  Burt  engineers  suggest — without  obligation 
— the  Burt  Ventilators  to  do  your  task  best. 


Write  for  Burt  Data  Book  SPV-IOI-E. 
It  supplies  quick  data  on  Burt's  complete 
line  of  modern  Roof  Ventilators. 


FAN  &  GRAVITY  VENTILATORS 
LOUVERS 

SHEET  METAL  SPECIALTIES 


The 


BuTT 


Manufacturing  Company 


49  E.  South  St.,  Akron  11,  Ohio 

Member  Power  Fan  Manufacturers  Association 
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NEW  CATALOGS 


Use  the  prepaid  postcard 
on  page  85  for  securing 
your  copies  of  catalogs  de¬ 
scribed  in  this  department. 


PIPE  STRAINER  BULLETIN  —  A  2-page 
bulletin.  No.  602,  giving  details  about  a 
line  of  Y-type  pipe  strainers  is  released  by 
Armstrong  Machine  Works,  Three  Rivers, 
Mich.  The  bulletin  gives  details  of  design 
features,  pertinent  dimensions,  and  prices 
of  eight  sizes  of  cast  semi-steel  strainers 
for  pressures  to  250  lb.  and  six  sizes  of 
carbon  moly  steel  straine's  for  pressures 
to  900  lb. .  Item  74 


M  iuih  uowi  mlaitalum  ? 


You  can  obtain  new  Petrometer  Series  1400 
Remote  Reading  Tank  Gauges  in  4  Models  to 
suit  almost  every  industrial  installation.  All 
gauges  operate  on  the  sound  principle  of  hydro¬ 
static  pressure  ...  no  moving  parts  or  intricate 
mechanisms  to  cause  failure  through  wear,  cor¬ 
rosion  or  friction.  Large,  vertical  scale  gives 
accurate,  easy-to-see  readings. 

Gauges  can  be  installed  on  tanks  above  or 
below  the  ground  and  up  to  14  of  a  mile  away. 

CHOOSE  FROM  THESE  4  MODELS 


CONTROL  OF  DIRECT  RADIATION  — 

Written  in  non-technical  language.  Bulle¬ 
tin  CA-12,  offered  by  Barber-Colman  Co., 
Rockford,  Ill.,  tells  how  to  determine  the 
proper  control  system  for  direct  radiation. 
Illustrated  with  charts  and  graphs,  the 
bulletin  includes  the  control  of  steam  and 
hot  water  and  discusses  both  two-p»osition 
and  proportioning  control. .  Hem  7S 


CATALOG  ON  COOLING  TOWERS  —  A 

catalog  (No.  400)  describing  a  line  of 
packaged  cooling  towers  is  available  from 
Dover  Mfg.  Co.,  Independence,  Mo.  The 
catalog  contains  information  on  vertical 
induced  draft  towers,  horizontal  induced 
draft  towers,  and  natural  draft  towers  and 
the  applications  for  each.  - . . Hem  76 


MODEL  1400  A 

Equipped  with  aerating  valve  for  semi-automatic 
purging  of  the  transmission  line.  Purging  line  attaches 
to  compressed  air  line. 


VALVE  AND  FITTING  CATALOG— A  set 

of  loose-leaf  bulletins  describing  valves, 
fittings  and  supplies  for  ammonia.  Freon, 
and  other  high  pressure  services  is  pub¬ 
lished  by  Frick  Co..  Waynesboro,  Pa  Re¬ 
placing  Catalog  O.  the  sections  are  desig¬ 
nated  as  follows:  valves.  Bulletin  910;  fit¬ 
tings,  Bulletin  915;  supplies.  Bulletin  920; 
parts.  Bulletin  925;  and  design  tables. 
Bulletin  930 . . . - . Hem  77 


Equipped  with  Bubbler  as  well  as  aerating  valve. 
Transparent  Bubbler  provides  a  constant  visual  check 
on  aeration.  Used  with  compressed  air  source. 


CATALOG  OF  STEEL  BOILERS-A  44- 

page  general  catalog  (AP-237-F)  that  de¬ 
scribes  and  illustrates  Pacific  steel  boilers 
for  heating  homes,  commercial,  and  in¬ 
dustrial  buildings  is  available  from  Pacific 
Steel  Boiler  Division.  Johnstown.  Pa.  The 
product  literature  presents  ratings  and 
capacities,  plus  dimensions  and  engineer¬ 
ing  data,  for  a  complete  line  of  steel  boil¬ 
ers.  To  aid  in  quick  reference,  brief  de¬ 
scriptions  of  boiler  types,  firing  method 
and  capacities  are  printed  at  the  top.  out¬ 
side  corners  of  the  pages. . Hem  78 


Equipped  with  Flowmeter  and  aerating  valve.  Actual 
rate  of  flow  of  air  for  purging  can  be  preset  and 
indicated  on  the  Flowmeter.  Requires  compressed  air 
supply. 


For  use  where  compressed  air  source  is  unavailable. 
Equipped  with  Manual  Air  Compressor  and  Aerating 
Valve. 


SPECIFICATION  SHEET— A  speciflcation 
sheet  (Bulletin  No.  C-llOO-SlOOA-P)  on  gas- 
fired.  year-round  air  conditioners,  in  2-  and 
3-ton  sizes,  is  available  from  Worthington 
Corp.,  Harrison,  N.  J.  The  specification 
sheet  gives  dimensions  and  operating  data 
for  the  units. _ Hem  79 


Petrometer  Gauges  can  be  obtained  in  multiple  units 
incorporated  on  a  single  panel  and  mounting  plate  to 
meet  your  specifications.  High-level  —  low-level  alarms 
also  available. 

For  complete  information,  send  for  Bulletin  6004, 


FILM  ON  REFRIGERANTS— The  problems 
created  by  moisture  in  refrigeration  sys¬ 
tems  and  how  to  solve  them  is  the  subject 
of  a  sound-slide  film  released  by  General 
Chemical  Div.,  Allied  Chemical  &  Dye 
Corp.,  New  York.  N.  Y.  The  35-min.  film 
is  one  of  a  series  being  prepared  for  pres¬ 
entation  at  meetings  of  the  Refrigeration 
Service  Engineers  Societ.v  and  by  whole¬ 
salers  for  their  customers. . Hem  80 


43-22  TENTH  STREET,  LONG  ISLAND  CITY  1,  N.Y 


164 


MAY,  1956,  AIR  CONDITIONING,  HEATING  AND  VENTILATING 


PIT  PUMP  CATALOG — A  16-page  catalog 
(No.  3607)  is  published  by  Yeomans  Bro¬ 
thers  Co.,  Melrose  Park.  Ill.,  covering  the 
company’s  line  of  heavy  duty  wet  pit 
pumps  for  applications  such  as  drainage, 
flood  water,  effluent,  boiler  blow-off,  hot 
wells,  acids,  and  alkalis.  Pictures,  draw¬ 
ings,  tables  and  curves  discuss  and  de¬ 
scribe  design  features  of  the  pumps  and 
suggest  their  applications. _ Item  81 

RADIANT  CEILING  BULLETIN  —  The 

latest  developments  in  a  radiant  ceiling 
that  heats  or  cools  and  incorporates  sound 
control,  are  contained  in  an  illustrated 
brochure.  Bulletin  No.  A-138.  published  by 
Architectural  Products  Div..  Burgess-Man¬ 
ning  Co  .  Chicago,  111.  The  bulletin  covers 
a  description  of  the  three-way  functional 
ceiling,  illustrating  component  parts  and 
methods  of  installation,  as  well  as  per¬ 
formance  charts. . . Hem  82 

PVC  FITTINGS  AND  FLANGES— A  12- 

page  catalog  on  pipe  fittings  and  flanges  in 
normal  impact  grade  and  high  impact 
grade,  rigid,  unplasticized  polyvinyl  chlor¬ 
ide  is  offered  by  Grinnell  Co.,  Inc..  Provi¬ 
dence.  R.  I.  The  catalog  lists  operating 
pressures.  temperatures.  applications, 
price  comparisons,  installation  and  sup¬ 
porting  recommendations,  dimensions,  and 
weights _ _ _ ..Item  83 

CDDLING  EQUIPMENT  BULLETIN— Bul¬ 
letin  DS-39U,  gives  data  on  the  range  of 
CenTraVac  centrifugal  refrigeration  equip¬ 
ment  made  by  the  Trane  Co.,  La  Crosse, 
Wis.  Available  from  the  company  the  50- 
page  bulletin  provides  engineering  and 
capacity  information  on  twenty  sizes,  in¬ 
cluding  six  new  models  in  the  400-to  600- 
hp  range.  In  addition  to  the  larger  units 
information  on  eight  new  models  in  the 
50-to  36U-hp  range  is  given _ Hem  84 

DXVGEN  ANALYZER  CATALGG— A  16- 

page  catalog  (35-829-56)  explaining  the 
principle,  construction,  operation,  and  fea¬ 
tures  of  tKJth  a  paramagnetic  type  flue  gas 
analyzer  and  an  electronic  recorder  is  re¬ 
leased  by  The  Hays  Corp..  Michigan  City, 
Ind.  A  chart  of  major  applications  lists 
functions,  examples  of  services,  and  how 
the  analyzer  is  used. . . Hem  85 

PIPE  TGDL  PRICES — The  net  prices  of  a 
complete  line  of  pipe  tools  are  given  in 
Catalog  7596R3  issued  by  The  Ridge  Tool 
Co.,  Elyria.  Ohio.  The  dimensions  and 
sizes  of  the  various  tools  and  parts  in  the 
line  are  given  along  with  the  prices  for 
each.  . . Hem  86 

CDDLING  TDWER  BULLETIN— A  bulle¬ 
tin  (1255-B)  of  induced  draft  cooling  tow¬ 
ers  for  residential,  commercial,  and  indus¬ 
trial  installations  is  published  by  Peerless 
Products  Div.,  United  Cooling  Towers  Inc., 
Little  Rock.  Ark. . . . ..Hem  87 

VALVE  AND  FITTINGS  CATALGG— A  28- 

page  catalog  (56-C)  covering  the  complete 
Copperflow  line  of  fittings  and  valves  for 
copper  tube  plumbing,  heating,  air  con¬ 
ditioning  and  refrigeration  is  issued  by 
Keystone  Brass  Works,  Erie,  Pa.  Illustra¬ 
tions,  specifications  and  engineering  data 
are  included  for  the  company's  full  line 
of  copper,  cast  solder,  flared  tube  and 
solder  drainage  fittings,  valves  and  bal¬ 
ancing  valves. _ Hem  88 

[Continued  on  pa^e  K)()l 


for  your  m  "  S 
Big  Job  of 

Heating  and  Ventilating 


•  Capacities  from  83,000  to  1,735,000  Btu  per  hour 

•  For  efficient  air  handling  from  2,000  to  28,000  cfm 

•  12  basic  sizes — one  -,  two  ,  ond  three-fan  models 

•  Choice  of  10  heating  elements  for  every  size  unit 

•  Featuring  new  Trombone  steam-distributing  tubes 

•  Giants  of  endurance-and  performance  with  economy 


lIpiviiiTi 


For  descriptions  ond 
complete  data  on  the 
Nesbitt  Giants,  send 
for  Publication  404 


THE  NAME 
TO  GO  BUY  IN 
UNIT  HEATERS 


PKOnELlER  FAN  LITTLE  GIANT  SERIES  C  GAS  FIRED 

UNIT  HEATERS  UNIT  HEATERS  UNIT  HEATERS  UNIT  HEATERS 


Made  and  sold  by  John  J.  Nesbitt,  Inc.,  Philadelphia  36,  Pa.  Offices  in  principal  cities 
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heat-x 


Patkage  Chiller 

FOR  EVERY 
APPUEATIOM 

Famed  INNER -FIN  Construction 
All  NON-FERROUS  Water  Passages 


HEAT-X,  Inc, 

BREWSTER  •  NEW  YORK 

West  Coast  Factory  •  Riverside,  California 


There’s  a  Heat-X  package  chiller  to  meet  your  every 
requirement .  . .  residential,  commercial,  institutional 
or  industrial.  All  feature  space  saving,  extra  efficiency 
Inner-Fin  construction  —  exclusive  with  Heat-X. 
All  have  completely  non-ferrous  water  passages  to 
guard  against  corrosion. 

In  any  designated  capacity,  Heat-X  package  chill¬ 
ers  are  the  most  compact  units  made. 

Capacity  Control,  available  on  2  HP  through  15 
HP  models  for  use  with  hermetic  and  semi-hermetic 
units,  eliminates  short-cycling  during  light  load  con¬ 
ditions  and  maintains  constant  suction  pressure. 


Bulletins  containing  specifications  FREE  on  request 


'PC'  Package  Chiller 

For  brood  range  of  air  conditioning,  re¬ 
frigeration  and  industrial  liquid  chilling 
applications.  Models  from  2  to  100  H.P. 

‘PCS’  Chiller  with  Storage  Tank 

For  cafeterias,  hospitals,  schools,  theaters, 
etc.  —  wherever  peak  load  conditions 
occur.  Stainless  steel  storage  tank  with 
Fiberglas  insulation.  Range:  2  •  10  H.P. 
Storage  capacity:  40-150  gal. 

‘RPC  Residential  Package  Chiller 

For  domestic  applications.  Available  in 
2,  3  and  5  H.P.  models.  Hermetic  Com¬ 
pressors.  230/1/60. 

‘APC  Chiller 

Air  cooled  units  available  in  2,  3  and  5 
H.P.  models.  For  residential  and  afher 
applications  where  air  cooled  condensing 
is  necessary. 


NEW  CATALOGS 


{Continued  from  pufce  lO.'il 


Use  the  prepaid  postcard 
on  page  85  for  securing 
your  copies  of  catalogs  de¬ 
scribed  in  this  department. 


OIL  HEATING  BULLETIN  A  bulletin  de¬ 
scribing  an  oil  heating  unit  for  small  to 
medium  size  residences  is  issued  by  Na- 
tional-U.  S.  Radiator  Corp.,  Johnstown. 
Pa.  Ratings  and  engineering  data,  dimen¬ 
sions  and  tapping  sizes,  and  the  capacities 
and  engineering  data  for  domestic  water 
heaters  are  listed.  . .  .  ..  Item  89 

AIR  DIFFUSER  CATALOG  —  A  20-page 
catalog  IR-H6)  of  a  new  line  of  residential 
air  diffusers  is  available  from  Carnes 
Corp.,  Verona.  Wis.  The  catalog  contains 
installation  instructions,  list  prices  and 
selection  data  for  square,  round,  and  base¬ 
board  perimeter  diffusers  for  both  heating 
and  cooling  systems.  _ _ Item  90 

WIRE  AND  CORD  PAMPHLET— A  line  of 
refrigeration  and  air  conditioning  wire 
and  cord  is  described  in  a  4-page  brochure 
offered  by  Essex  Wire  Corp.,  Fort  Wayne, 
Ind.  Included  in  the  pamphlet  are  heater 
wire,  internal  refrigeration,  room  cooler 
and  air  conditioning  wire,  lighting  circuit 
wire,  lead  wires,  flexible  conduit,  thermo¬ 
stat  cable  and  power  supply  cords.  Data 
concerning  size,  insulation,  dimensions, 
temperature  ratings,  construction,  and  ap¬ 
provals  are  shown.  _ _  Item  91 

RELIEF  VALVE  CATALOG— A  4-page 
catalog  covering  a  revised  line  of  safety 
pressure  and  temperature  relief  valves 
for  domestic  hot  water  heaters,  boilers 
and  tanks  is  published  by  The  Beaton  & 
Cadwell  Mfg.  Co.,  New  Britain.  Conn.  In¬ 
cluded  in  the  catalog  are  details  on  a  self- 
closing  temperature  and  pressure  relief 
valve. . . . Item  92 

AIR  HANDLING  MANUAI _ A  4()-page 

engineering  manual.  No.  E.M.-G.5622,  is 
published  as  a  reference  guide  for  engi¬ 
neers  and  air  conditioning  contractors  by 
Drayer-Hanson,  Inc.,  Los  Angeles,  Calif. 
It  contains  data  on  the  company's  line  of 
large  air  handling  units  for  commercial, 
industrial,  and  residential  heating  and 


cooling. _ _ —  Item  93 

HEAT-COOLING  SPECIALTIES  —  A  12- 


page  engineering  catalog  in  color  covering 
a  complete  line  of  heating  and  air  condi¬ 
tioning  specialties  is  issued  by  Maid-O’- 
Mist,  Inc.,  Chicago,  Ill.  It  highlights  sev¬ 
eral  new  products  together  with  illustra¬ 
tions  on  proper  venting  and  balancing  of 
hot  water  heating  and  chilled  water  cool¬ 
ing  systems. . . Item  94 

RADIANT  HEATING  REPORT  —  Radiant 
heating  construction  is  the  subject  of  a  re¬ 
port  prepared  by  Engineering  Service 
Dept.,  A.  M.  Byers  Co.,  Pittsburgh.  Pa.  The 
report — published  as  an  8-page  bulletin — 
is  designed  to  help  engineers,  home  build¬ 
ers,  heating  and  piping  contractors,  and 
others  interested  in  installation  procedures 
for  radiant  heating. . . Item  95 
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•ftMINO 


Would  you  like  to  save  time?  Get  accurate  in¬ 
formation?  A  few  minutes  invested  now  may  save 
you  hours  on  your  next  job.  You'll  find  your  ques¬ 
tions  answered  quickly,  simply  and  correctly  in 
these  valuable  books.  Choose  the  ones  you  need 
and  mail  the  coupon  now.  You'll  be  glad  you  did. 


either  in  the  shop  or  in  the  field.  Convenient 
pocket  size,  flexible  Fabrikoid  binding. 

282  Pages.  $6.00. 

In  Canada  or  overseas,  $6.65. 


DESIGN  OF  HEATING  AND 
VENTILATING  SYSTEMS 

Includes  %  full-page  charts  to  stdve  yoe.r  prob¬ 
lems  of  heating  and  ventilating  involving  loail 
determination,  duct  design,  panel  heating,  s<dar 
heating  and  combust if>n  analysis.  Opposite  each 
chart  is  a  design  example  and  the  solution  illus¬ 
trating  the  Use  of  each  method.  The  text  clearly 
explains  the  engineering  background  and  the 
mathematical  basis  of  each  chart. 

320  Pages,  96  Charts,  $7.00. 

In  Canada  or  overseas,  $7.80. 


fuel  oil  PLANT  AND  PROCESS  VENTILATION 

another  (Contains  design  factors  and  data  that  can  be 
fuel  oil  applied  to  any  situation.  Principles  are  clearly 
set  forth  and  lead  logically  to  rules  of  pro¬ 
cedure.  By  the  simple  observation  of  a  process 
you  can  now  estimate  accurately  the  exhaust 
requirements  of  any  cold,  multi-directional 
process;  and,  with  the  necessary  field  data, 
refer  to  tables  which  summarize  exhaust  re- 
ipiirements  for  such  a  situation. 

vides  12.'5  time-saving  working  graphs  for  the  ,,,  .  ..  ««  «« 

direct  solution  of  most  commonly  encountered  Pages,  172  llly$»rations.  $9  00 
problems.  Use  of  these  graphs,  which  are  equal  Canada  or  overseas,  $10.00. 

in  accuracy  to  the  equations  from  which  they 

are  derived,  helps  to  eliminate  errors  in  calcu-  RADIANT  HEATING-2nd  Edition 

_  The  basic  principles,  the  experience-proved 

336  Pages,  136  Charts  and  lllustratians,  facts,  the  practical  working  data  on  applica- 

tions  of  radiant  energy  for  heating  and  cooling. 
In  Canada  or  overseas,  $6.80.  I'acts  and  figures  can  be  applied  directly  in 

designing  and  installing  radiant  heating  sys- 

METHODS  OF  JOINING  PIPE  terns.  Easy-to-use  charts  give  most  of  the  design 

,  .u  I  I  -11  Cl  u  I  .  I  I  ‘lata  without  calculation. 

In  no  other  book  will  you  hnd  so  much  detailed 

information  on  standard  and  special  joints  for  504  Pages,  337  Illustrations,  $6.00. 
all  types  of  metallic,  glass,  tile,  plastic  and  con-  I”  Canada  or  overseas,  $6.90. 

Practical  hood  design,  including  the  latest  prin-  Crete  pipe.  .Also  included  are  data  on  joints 

ciples  of  air  handling,  contaminant  dilution  and  designeil  to  take  up  movement  due  to  expansion  SNOW  MELTING 

transport  velocities.  Includes  design  of  hoods  and  contraction.  Written  by  a  mechanical  en-  .  1,1.  i,  1  r  .  .  _  j 

for  control  of  dust.  mist,  fumes,  vapors  and  gineer  with  many  years’  experience.  finable  handbook  of  correct,  /esifed  practice 

gases  with  many  particular  references  to  proc-  236  Pages,  249  Illustrations,  $3.00.  IiHdInrand  ^peratfoVsnow^S 

esses  such  a«  bagging,  drilling,  screening.  1.  Canada  or  overseas  $3  75  Iniiltling  ana  operating  snow  melting  systems  01 

grinding,  welding,  plating  and  many  others.  ®  overseas.  $3.75.  all  sizes  and  types.  Time-saving  charts,  tables 

Simple  formulas  and  diagrams  show  exact  DiorriTTCDC  UAhinDnni^  and  graphs  give  all  the  necessary  data  and  sim- 

procediires.  PIPEFITTERS  HANDBOOK  pbfy  every  step  from  preliminary  planning  to 

130  Pages,  127  Illustrations,  $3.50.  Original  tables,  based  on  practical  experience,  operation. 

In  Canada  or  overseas,  $4.20.  which  enable  pipefitters  to  solve  problems  of  224  Pages,  189  illustrations,  $4.50. 


The  flow  of  gas  through  ducts,  and  fan  per¬ 
formance  and  control  are  authoritatively  cov¬ 
ered  in  this  useful  work.  Covers  principles  of 
moving  air  through  ducts,  including  elements 
of  fan  selection  and  control,  duct  arrangement, 
system  characteristics  and  flow  analysis.  Gives 
basic  data  and  describes  methods  used  to  cal¬ 
culate  system  resistance,  plus  practical  infor¬ 
mation  that  will  help  in  selecting  a  fan  for  a 
given  duty. 

232  Pages,  84  Illustrations,  $4.00. 

In  Canada  or  overseas,  $4.70. 


The  Industrial  Press,  93  Worth  Street,  New  York  13,  N.  Y. 

□  Please  send  me  the  books  listed  below.  1  enclose  payment  in  full — send  books  postpaid. 

(You  may  return  any  book  not  meeting  your  needs  for  full  refund.) 

□  Send  books  under  Five-Day  Free  Inspection  Plan  and  Q  Bill  me.  □  Bill  company. 

(Postage  charges  of  about  15c  per  book  will  be  added.) 


Name 


How  to  solve  problems  involving  the  flow  of  • 
liquids  and  gases  through  pipes.  Shows  how  to  I 
handle  viscosity,  friction,  head,  and  other  fac-  | 
tors  expressed  in  various  dimensional  systems.  | 
Applications  of  the  principles  to  problems  in  | 
piping  are  presented  with  worked-out  examples.  • 
124  Pages,  18  Illustrations,  $3.00.  | 

In  Canada  or  overseas,  $3.70. 


Company  . 

Company  Address 


Home  Address 


(Fill  in  if  you  want  books  sent  home) 


ACHV-5/56 


F 


Victor  Mfg.  &  Gasket  Company  says: 

“Binks  Cooling  Tower  keeps  mill  rolls 
within  5°  F.  tolerances...” 


"We  are  extremely  pleased  with 
the  high  efficiency  of  the  Binks 
Cooling  Tower,"  reports  Mr.  Hilary 
Torchal,  Plant  Engineer,  Victor 
Mfg.  <St  Gasket  Co.,  Chicago.  This  in¬ 
ternationally-known  manufacturer 
of  gaskets,  oil  seals  and  packings 
recently  installed  a  Binks  Series  3-B 
Mechanical  Draft  Cooling  Tower 
when  its  mixing  and  milling  de¬ 
partment  was  enlarged. 

"Finding  the  right  cooling  equip¬ 
ment  for  the  machinery  in  this  de¬ 
partment  was  very  important  to  us. 
In  laminating  molded  synthetic 
rubber  on  the  rolling  mills,  great 
frictional  heat  is  generated.  And 
if  the  surface  temperature  of  the 
rolls  rises  as  little  as  5"  the  rubber 
may  adhere  to  the  rolls.  If  this  oc¬ 
curs,  the  batch  is  ruined. 

"Since  we  installed  the  Binks 
Tower  not  a  single  batch  of  mate¬ 
rial  has  been  spoiled  because  of 
adhesion.  They  are  so  efficient  in 
transferring  heat  from  the  water 
sprayed  inside  these  rolls  that  the 
temperature  is  always  maintained 
at  a  safe  level.  And  because  the 
cooling  water  is  re-circulated,  we 
no  longer  ore  bothered  by  unex¬ 
pected  water  pressure  drops." 


Binks  Series  3-B  towers  are  mod¬ 
ern  forced-draft  units  using  a  dry 
blower  air  propulsion  system.  The 
towers  obtain  high  cooling  effi¬ 
ciency  by  thorough  water  break-up 
combined  with  internal  redwood 
nailless  decking.  Counter-current 
operation  moves  air  in  the  oppo¬ 
site  direction  to  water  flow. 

"Whisper-quiet"  performance 
permits  the  use  of  this  type  of 
tower  by  hotels  and  hospitals,  and 
by  firms  located  in  crowded  resi¬ 
dential  areas. 

Another  important  feature  of  the 
Series  3-B  Tower  is  its  low  silhou¬ 
ette,  7'6"  overall  height,  plus  the 
underlying  supporting  foundation. 
In  many  cases,  these  towers  can 
be  placed  to  be  seldom  visible 
from  the  street  level. 

ENGINEERING  HELR  AVAILABLE 

Binks  manufactures  cooling  towers 
of  all  types  and  capacities... from 
small  residential-types  of  3  gpm  to 
giant  towers  of  15,000  gpm.  To  help 
you  get  the  right  tower,  a  Binks 
engineer  will  study  your  needs  and 
submit  proposals  without  obliga¬ 
tion.  For  complete  details  write  to 
the  address  below: 


Sinks 

Bf'ERnH/fife  FOR 

WFTFR  COOIWO 


A  COMPLETE  LINE  OF  NATURAL  DRAFT  AND  MECHANICAL 
DRAFT  COOLING  TOWERS  AND  INDUSTRIAL  SPRAY  NOZZLES 


Binks  Manufacturing  Company 


3120-78  Carroll  Avo.,  Chicago  12,  III. 

REPRESENTATIVES  IN  PRINCIPAL  U.  S.  &  CANADIAN  CITIES  '  SEE  YOUR  CLASSIFIED 


DIRECTORY 


NEW  CATALOGS 


[Concluded  from  f)a^e  U>T)) 


RUBBER  PIPE  CATALOG  —  Wire-rein- 
forced.  rubber  pipe,  for  eliminating  noise 
and  vibration  from  water  lines,  is  de¬ 
scribed  in  a  catalog  (S2-55)  issued  by  T.  R. 
Finn  &  Co.,  Inc..  Industrial  Div.,  Haw¬ 
thorne.  N.  J.  Operating  characteristics, 
temperature  ranges,  typical  installations, 
noise,  vibration  and  water  hammer  con¬ 
trol,  dimensions  and  comparisons  of  acous¬ 
tical  impedance  are  also  described.. Item  96 


V-BELT  DRIVE  BOOKLET— The  origin, 
history,  and  development  of  the  multiple 
V-belt  drive  is  discussed  in  a  36-page 
pocket  size  booklet  (20E8297)  released  by 
Allis-Chalmers  Mfg  Co..  Milwaukee.  Wis 
The  booklet  also  covers  the  evolution  of 
standards  in  engineering  V-belt  drives, 
tells  how  to  engineer  a  V'-belt  drive,  pro¬ 
vides  tables  and  data,  and  describes  modi¬ 
fications  of  the  drives. . . Item  97 

CONVECTOR  HEATING  BOOKLET— A  28- 

page  booklet  on  convector  heating  is  pub¬ 
lished  by  National-U.  S  Radiator  Corp.. 
Johnstown.  Pa.  In  addition  to  describing 
convectors  and  enclosures,  the  booklet 
give.s  general  tapping  data  convector 
types  and  dimensions,  hot  water  emission 
rates  and  friction  heat  data,  sliding  dam¬ 
per  and  venting  data,  and  dimensional 
data  on  enclosures. . . . . Item  98 

AIR  FILTER  DESCRIPTION— .A  bulletin 
(No.  234-C)  describing  the  Auto-.Airmat.  an 
automatic  dry-type  air  filter,  is  released 
by  American  Air  Filter  Co  .  Inc  .  Louis¬ 
ville.  Ky.  The  bulletin  explains  the  unit's 
application,  operation,  construction  and 
performance  characteristics . .Item  99 

AIR  DIFFUSER  BULLETIN  —  The  Kno- 
Draft  Architects  Group  series  of  square 
and  slotted  ceiling  air  diffusers  is  covered 
in  a  12-page  bulletin.  K-27.  issued  by  Con¬ 
nor  Engineering  Corp  .  Danbury.  Conn 
Selection  charts,  dimensions  and  perform¬ 
ance  are  included. _ Item  100 

ELECTRIC  HEATER  CATALOG- Bulletin 
GEC-100.7G,  60  pages,  contains  application 
index,  calculating  data,  specifications, 
operating  information,  and  list  prices  of 
standard  General  Electric  Co..  Schenec¬ 
tady.  N.  Y.,  heaters  and  heating  devices 
A  process  and  application  index  shows 
methods  of  heating  and  type  of  heater 
recommended  by  the  company  for  various 
heating  processes. . Item  101 

FINNED  RADIATION  CATALOG— A  cata¬ 
log.  Publication  102,  that  describes  finned 
radiation  is  available  from  John  J.  Nes¬ 
bitt,  Inc.,  Philadelphia,  Pa  The  20-page 
booklet  gives  details  of  five  enclosure 
styles  and  the  range  of  sizes  offered  by 
the  company.  The  catalog  also  contains 
illustrated  descriptions  of  the  accessories 
and  optional  equipment. Item  102 


Use  the  prepaid  postcard 
on  page  85  for  securing 
your  copies  of  catalogs  de¬ 
scribed  in  this  department. 


168 


MAY,  1956,  AIR  CONDITIONING,  HEATING  AND  VENTILATING 


Catalog 


HERE  IS  A  BIG  MONEY  SAVER 

The  New  Low  Cost 

"HOIST-IT 


Seville  Hotel,  Miami  Beach.  Architect;  Melvin 
Grossman/Air  Conditioning  Engineer:  Sam  L. 
Hamilton. 


Ideal  for 
All  Types  of 
Equipment 


Write  for  Information  and  Price 

HASTINGS  AIR  CONTROL,  Inc 

3215  Leavenworth  St 

OMAHA,  NEBR.  DEPT.  AV-5 


Hollywood  Beach  Hotel,  Hollywood 
Architect:  Melvin  Crossman/Engineers: 
nett  Engineering. 


AUTOMATIC 

SHUTTER 

for  Unit  Blower 


Belle  Isle  Apartments,  Miami  Beach.  Archi¬ 
tect;  Robert  B.  Swartburg/  Engineers:  Altec 


Self-contained  in  adapter 
sleeve  for  attachment  to 
blower.  Louvers  of  licht 
■BUKO  aluminum  with  felt 
silencer  strips.  Rustproof 
hinge  rods.  Weather- 
stripped.  Built  to  fit  your 
blowers. 


:  for  circular  and  prices 

SHUTTER  Si  MANUFACTURING  CO. 
.  Warren  Detroit  $,  Mich. 


lucerne  Hotel,  Miami  Beach.  Architect;  Car¬ 
los  B.  Schoeppl/Engineers;  Altec  Engineer¬ 
ing  Co. 


EXHAUST  HOODS 


fl  sore  sign  of  the  times  in  Florida  —  “Air  Conditioning 
by  Droyer-Honson"! . . .  in  a  wide  variety  of  installations: 
the  new  Biscayne  Shopping  Plaza,  la  Gorce  Country  Club, 
Miami  Sheriff's  Station,  El  Sirocco  Motor  Hotel,  many  more. 
Marked  advantages  to  meet  any  requirements  with  D-H 
Flexazone  systemsi  Spotaire  systemsi  HH  and  HHV  systemsi 


The  only  book  published  that  gives  com¬ 
prehensive  information  on  the  flow  of  air 
around  and  into  the  openings,  hoods  or 
slots  in  exhaust  ventilating  systems.  Covers 
all  phases  of  hood,  booth  and  slot  design. 
Shows  how  to  determine  the  required  air 
volume  and  velocity  for  hoods  and  other 
types  of  openings  for  the  control  of  all 
kinds  of  dusts,  fumes  and  gases.  Sample 
problems,  with  the  solutions  worked  out 
ill  detail,  are  given  in  a  chapter  devoted 
entirely  to  this  matter. 

141  Paers,  127  Illustrations,  30  Tables,  $3.50 
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Jrauer-kansoH 

*■^^^^****^^^1  /  INCORPORATED 
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CLASSIFIED  ADVERTISING 


20  cents  i  word  per  insortion.  Minimum  charge  $4.00.  No  charge  for 
name  and  address.  $12.00  per  single-column  inch.  Payable  in  advance. 


ENGINEERS 


Mechanical 


Electrical 


Caterpillar  Tractor  Co.,  the  world's  leading  inaiinfaeturer  of 
diesel  tractors,  motor  graders,  engines  and  eartlnnoving 
e<|nipment  has  openings  for  Graduate  Engineers  in  their  Plant 
Engineering  Department.  Ele»trieal  Engineers  with  Power 
Distrihiition.  Factory  and  Olliee  Lighting  experience  and  also 
Mechanical  Engitieers  with  Heating,  \  entilating  and  Air  (Con¬ 
ditioning  experience  in  eonjimetioti  with  the  de>ign  of  new 
plant  facilities  are  urged  to  apply.  Security,  advancement 
and  e.xcellent  working  conditions  are  offered  to  tpialificd  men. 

Interested  applicants  are  re<piested  to  send  full  particulars 
of  experience  and  education  to  Mr,  H.  IL  llaarlow.  Profes- 
>ional  Employment  (Co.-ordinator: 

Em ployment  Division 

CATERPILLAR  TRACTOR  CO. 

Peoria,  Illinois 


APPLICATION  ENGINEER 

Challenging  opportunity  for  me¬ 
chanical  engineer  with  five  or  more 
years  experience  in  the  design  of 
air  conditioning  and  refrigeration 
systems.  Some  of  this  experience 
must  be  in  high  pressure  systems. 

Work  with  consulting  engineers 
and  large  accounts  in  setting  up 
specifications  for  air  conditioning 
systems.  Also  compile  design 
information  on  various  systems, 
gather  control  and  wiring  informa¬ 
tion  for  air  conditioning  and  re¬ 
frigeration  products,  and  assist  in 
the  preparation  of  bulletins  and 
articles  on  system  application 
engineering.  Travel  required. 

This  is  a  position  with  a  rapidly 
growing  company — a  leader  in  the 
air  conditioning  field.  Send  de¬ 
tailed  resume  of  experience  to 
Manager  of  Staff  Employment, 
The  Trane  Company,  La  Crosse, 
Wisconsin. 


CHALLENGING  OPPORTUNITIES 
PERMANENT  POSITIONS 

PROJECT  ENGINEER— with  at  least  12 
years’  experience  in  heating  venti¬ 
lating,  air  conditioning  design  and 
familiarity  with  plumbing  and  sprink¬ 
ler  work  to  head  up  design  of  mechani¬ 
cal  services  for  Industrial  Plants  and 
Office  Buildings. 

DESIGN  ENGINEER— with  at  least  8 
years’  experience  in  the  design  of  heat¬ 
ing,  ventilating  and  air  conditioning 
systems  to  conceive  and  supervise  de¬ 
signs  for  Industrial  Plants  and  Office 
Buildings. 


A.  M.  KINNEY.  INC., 
CONSULTING  ENGINEERS 
2905  Vernon  Place,  Cincinnati  19,  Ohio 


ENGINEERS.  DESIGNERS.  DRAFTSMAN. 
Minimum  3  years’  experience.  Openings  in 
heating,  air  conditioning,  plumbing,  lighting 
and  power.  Permanent  positions  in  Hartford, 
Connecticut.  Qualified  men  will  be  considere<l 
for  Department  Heads.  Salary  commensurate 
with  experience.  Submit  complete  resume  of 
e<lucation  and  experience,  availability,  desired 
starting  salary.  Fred  S.  Dubin  Associates.  Con¬ 
sulting  Engineers,  178  South  Whitney  Street. 
Hartford,  Connecticut.  ADams  3-9851. 


MANUFACTURER'S 

REPRESENTATIVE 

If  you  are  a  manufacturer's 
representative  seeking  new  lines 
register  your  name,  territory  and 
line  with  us. 

We  often  receive  requests  from 
manufacturers  seeking  new  repre¬ 
sentatives. 

Write  our  Research  Director  at 
the  following  address: 

AIR  CONDITIONING 
HEATING  &  VENTILATING 

93  Worth  St..  New  York  13.  N.  Y. 


ENGINEERS  —  DRAFTS.MEN 
If  you  contemplate  moving  to  Southern 
California  please  send  us  your  complete  ex¬ 
perience  and  education  record. 

AUSTIN,  FIELD  A  FRY,  A.I.A. 

2311  West  Third  Street 
Los  Angeles  57,  California 


SEND  FOR 
1956 

BOOK  CATALOG 

Send  for  your  copy  of  the 
1956  catalog  listing  thirteen 
books  published  by  The  Indus¬ 
trial  Press  on  heating,  venti¬ 
lating,  air  conditioning  and 
related  subjects.  Build  a  work¬ 
ing  library  ot  authoritative 
books  that  will  give  you  the 
answers  —  quickly  —  to  your 
problems  ot  design,  installa¬ 
tion,  operation  and  mainte- 


THE  INDUSTRIAL  PRESS 

93  Worth  Street 
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Introduction 
Load  Determination: 

Transmission  Losses 
Intermittent  Heating 
Ventilating  and  Humidification 
Losses  from  Ducts, 

Pipes  and  Tubes 
Fuels  and  Combustion 
Air  Distribution 

Conventional  Heating  System  Design 
Panel  Heating  Design  Procedure 
Solar  Heating  Design  Procedure 


320  Pages 
96  Charts  and 
Illustrations 

$7-00 

In  Canada  or  overseas,  $7.80 


DIRECT  Solution  of 

Heating  and  Ventilating 
Design  Problems! 

If  you  are  concerned  with  problems  in  the  design  of  heating  and 
ventilating  systems,  here  is  a  hook  that  will  save  you  hours  of 
time  and,  in  addition,  insure  accurate  calculations  for  many  com¬ 
plex  calculations. 

Y'ou  can  solve  problems  involving  load  determination,  duct  dev 
sign,  panel  heating,  solar  heating  and  combustion  analysis 
directly  by  mean«  of  the  96  full-page  working  graphs  which  are 
an  outstanding  feature  of  the  hook.  In  many  cases  the  use  of  these 
graphs  will  entirely  eliminate  calculation,  while  in  others  the 
graphs  serve  to  minimize  the  arithmetical  work  needed  in  solving 
the  equations.  The  scales  used  in  constructing  the  graphs  have 
been  selected  so  that  the  accuracy  to  which  each  graph  can  be 
read  tcill  equal  or  exceed  the  limits  of  accuracy  of  the  equation 
from  which  it  was  derived. 

Opposite  each  graph  is  a  design  example  and  the  solution  illus¬ 
trating  the  use  of  the  method. 

Explanatory  text  in  each  chapter  clearly  explains  the  engineering 
background  and  the  mathematical  basis  of  each  graphical  solu¬ 
tion.  Basic  handbook  data  are  also  included  so  that,  with  the 
simple  insertion  of  field  data,  design  situations  can  be  analyzed. 
.4nother  important  feature  of  the  book  is  the  inclusion  of  com¬ 
plete  data  for  systems  designed  to  utilize  partial  solar  heating 
through  the  use  of  large  picture  windows.  This  is  the  first  text 
on  heating  to  include  engineering  data  on  this  increasingly 
important  subject. 

The  author  is  Professor  of  Mechanical  Engineering  at  the  Uni¬ 
versity  of  California.  He  is  the  author  of  ^^Industrial  Heat  Trans¬ 
fer^’  and  co-author  of  a  number  of  books  on  panel  heating, 
refrigeration  and  air  conditioning.  His  knowledge  of  the  field  is 
well  grounded  on  practical  experiences  as  well  as  theory,  as  he 
acts  as  consultant  for  many  industrial  firms. 

Just  fill  in  the  convenient  order  form  below,  check  the  method  of 
payment  you  prefer,  and  DESIGN  OF  HEATING  AND  VENTI¬ 
LATING  SYSTEMS  will  be  sent  immediately. 


THE  INDUSTRIAL  PRESS.  93  Worth  Street.  New  York  13.  N.  Y. 

Please  send  me  a  copy  of  DESIGN  OF  HEATING  AND  VENTILATING  SYSTEMS  at 
$7.00  ($7.80  in  Canada  or  overseas)  under  the  terms  of  payment  I  have  checked  at 
the  right. 

Name  . 

Firm . 

Street  . 

City . Zone . State . 

Home  Address . 


CHOOSE  THE  METHOD 
OF  PAYMENT 
YOU  PREFER 

□  Payment  in  full  enclosed.  Send  book  post¬ 
paid.  (Book  may  be  returned  for  full  credit  if 
you  are  not  satisfied) 

Send  book  under  Five-Day  Free  Inspection 
Plan.  (Postage  and  handling  charges  of  15^  per 
book  are  added) 

□  Bill  mo  □  Bill  Company 

Note:  Orders  from  overseas  must  be  accom¬ 
panied  by  payment  in  full  in  U.  S.  funds. 


(Please  fill  in  if  you  want  book  sent  to  your  home) 
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MAY,  1956,  AIR  CONDITIONING,  HEATING  AND  VENTILATING 


F.P.T. 

In  Valve  Body 
Vi"  thru  2Vi" 


O.D.  Solder 
Bros*  Adapter 
and  Steel  Flange 
IH"  thru  5 Vi" 


Steel  Butt  Weld  Adapter 
and  Steel  Flange 
1V4"  thru  5" 


One  Piece  F.P.T.  Flange 
1V4"  thru  6" 


One  Piece  Slip-on  Weld  Flange 
1  Vi"  thru  6" 


MAKE  INSTALLATION  EASY 


specify  Henry  Wing  Cap  Valves  with  their  wide  choice  of  end  connections  and 
your  installation  costs  will  alw'ays  be  low'. 

For  example,  steel  pipe  can  be  screw'ed  directly  into  the  valve  body  on  sizes 
thru  21/2”,  or  it  can  be  screwed  into  one  piece  F.P.T.  flanges  on  sizes  114”  thru 
6".  It  can  also  be  butt  w'elded  to  separate  steel  adapters  with  companion  flanges 
or  used  with  one  piece  slip-on  weld  flanges  in  the  same  larger  size  range.  If 
copper  pipe  is  used,  separate  brass  O.D.  solder  adapters  with  companion  flanges 
permit  soldering  or  brazing. 

BRONZE  BODY  VALVES  all  have  O.D.  solder  connections. 

Henry  offers  you  other  features  as  w-ell:  Full  capacity  and  unrestricted  flow- 
patented  self-aligning  stem  disc  that  will  not  rotate— resilient  packing— back- 
seating  design  which  permits  repacking  under  pressure—  a  gasketed  w’ing  cap 
with  socket  which,  when  inverted,  can  be  used  to  operate  valve. 

Your  favorite  wholesaler  has  a  complete  line  of  Henry  Wing  Cap  Valves  or  can  get  them  for  you. 


BRONZE 
ALLOY 
WING  CAP 
VALVES 

Made  of  bronze 
alloy  to  meet 
government 
specifications. 
Compact  design 
—relatively  light  weight.  Bolted  bon¬ 
net  construction  and  heavy  wall 
bodies  for  maximum  strength  and 
safety.  O.D.  solder  connections 
machined  in  valve  body.  Size  range: 
Y%''  thru  454"  globe  type;  thru 
314"  angle  type. 


H  E 


C  O 


I  R  Y  VALVE 

MELROSE  PARK,  ILLINOIS 

(Chicago  Suburb) 

Cable:  Hevalco,  Melrose  Park,  Illinois 

Valves,  Driers,  Strainers,  Control  Devices  and  Accessories  for 
Refrigeration,  Air  Conditioning  and  Industrial  Applications. 


In  Four  JHIodelsy^ 
that  meet  all  conditions 


The  Adaptable 
Water  Column  Form 

There  are  two  92  series  controls  with 
self-contained,  water-column  bodies 
having  tappings  ft>r  water-glass  and 
tri-cocks.  >X'ater-column  form  simpli¬ 
fies  installation,  provides  correct 
equalization,  cuts  costs  and  assures  a 
trim,  workmanlike  job.  Tappings  pro¬ 
vide  for  mounting  control  t)n  either 
side  of  the  boiler  with  gauge  glass 
mounted  on  either  side  of  control.  The 
two  92  series  water-column  types  are: 
No.  292  Principle  dimensions 
shown  in  drawing.  Note  cut-off  level 
is  y/z"  above  center  of  lower  gauge 
glass  tapping.  This  taller  body  with 
higher  cut-off  point  assures  water 
level  being  plainly  visible  when  lo¬ 
cated  high  on  a  big  boiler.  (Control 
may  be  installed  with  either  top  and 
bottom  or  side  equalizing  connec¬ 
tions.  Ciauge  glass  tappings  may  be 
reduced  to  either  or  Vz"',  tri-cock 
tappings,  equalizing  tappings, 

1  top  and  bottom,  or  1"  side. 

No.  192  D  imensions  opposite. 
Body  is  shorter,  cut-off  level  lower 
than  in  292,  ideal  for  most  hre-tube 
boilers.  Both  gauge  glass  and  tri-cock 
tappings  are  Vz"',  equalizing  tappings. 


Here  is  the  real  answer  to  w'ater  level  control 
for  boilers  up  to  2  50  psi — the  McDonnell  92 
series  providing  pump  control,  low  water 
fuel  cut-off,  and  low  water  alarm. 

This  control  has  exactly  what  it  takes  for 
high  pressure  and  temperature.  Notice,  for 
example,  the  generous  float  chamber  with 
wide  clearances  between  float  and  walls. 

Keeping  heat  away  from  the  switch  mech¬ 
anism  is  a  foremost  requirement  in  a  control 
of  this  kind.  In  the  92  series  an  ingenious 
heat  barrier,  tapered  neck,  and  fins,  combine 
to  effect  an  unprecedented  heat  dissipation — 
well  proved  by  the  fact  that  the  92  series  com¬ 
plies  with  current  underwriters’  specification 
for  75°C  wiring  at  switch  terminals. 

The  92  series  combines  a  more  effective  use 
of  magnetic  switch  actuation  with  McDonnell- 
built  open  contact  switches — switches  that  do 
not  call  for  the  accurate  alignment  of  the  con¬ 
trol  that  is  necessary  with  other  types. 

There  are  too  many  features  of  the  92  series 
to  cover  here,  but  the  whole  story  can  be  told 
in  three  words:  McDonnell  quality  throughout! 
Note  how  the  92  series  is  built  for  you  in  four 
forms  to  fit  right  in  to  any  boiler  job  require¬ 
ment. 

State  your  conditions.  Let  us  help  you  select 
the  right  92  series  control  for  your  job.  Ask 
for  complete  engineering  folder  on  92  series 
installations,  and  wiring  sheets. 

MCDONNELL  &  MILLER,  fnc. 

3500  N.  Spaulding  Ave.,  Chicago  18,  III. 
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No.  292  WATER  COLUMN 


Without  Water  Column 

These  two  controls  have  the  same 
basic  operating  mechanism  as  192 
and  292,  but  are  designed  for  installa¬ 
tion  with  independent  water  column. 

No.  92  Has  top  and  bottom 
equalizing  tappings. 

No.  92A  H  as  two  additional  I'A" 
side  tappings  for  use  where  equaliz¬ 
ing  piping  takes  this  form. 


cuT-orr 

lEVEl 


GAUGE 

GLASS 

TAPfING 


No.  192  WATER  COLUMN 


What  tha  92  sarias  does— The  92  series  does 
three  basic  jobs,  singly  or  in  combination:  (1) 
controls  boiler  feed  pump  from  the  boiler — exactly 
as  it  should  be  controlled  for  maximum  efficiency 

(2)  provides  a  low  water  fuel  cut-off — cuts  current 
to  burner  in  the  event  of  a  low  water  emergency 

(3)  closes  circuit  for  operating  low  water  alarm 

whenever  low  water  occurs.  Series  92  controls 
are  also  adaptable  to  a  wide  range  of  industrial 
liquid  level  control  applications  involving  pres¬ 
sures  up  to  250  psi.  Tpper  switch  includes  extra 
circuit  to  gain  h  wire  operator  for  motor  oper¬ 
ated  valves.  . 


MCDONNELL 


